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EXECUTIVE SUMMARY 

Geosyntec Consultants of North Carolina PC (Geosyntec) has prepared this Site Analysis and 
Removal Plan (Removal Plan) in support of the proposed closure of the Coal Combustion 
Residuals (CCR) Basins at the L.V. Sutton Energy Complex (Sutton) located near Wilmington, 
North Carolina (NC). The purpose of this Removal Plan is to seek the North Carolina 
Department of Environmental Quality’s (NCDEQ – formerly the North Carolina Department of 
Environment and Natural Resources, NCDENR) concurrence with the Duke Energy Progress, 
LLC (DEP) plan for closure of the CCR basins located at Sutton The work to be performed in 
support of the closure of the basins is summarized in this document, which is consistent with the 
requirements of the Hazardous and Solid Waste Management System: Disposal of Coal 
Combustion Residuals from Electric Utilities Rule (CCR Rule) [EPA, 2015] and the NC Coal Ash 
Management Act (CAMA). This Removal Plan is based on engineering and environmental 
factors minimizing the impacts to communities and managing cost. The Drawing Set presented 
herein is accurate at the time of preparing this Removal Plan and is subject to change pending 
further discussion with DEP. The closure option entails excavation of CCR within the basins  
and placement in an on-site engineered landfill. While permitting on the landfill is completed 
and the landfill is constructed, CCR will be transported off-site (via truck and/or rail) to a 
permitted landfill. Approximately 2 million tons of CCR are anticipated to be transported off-site 
prior to operation of the on-site landfill for beneficial reuse as lined, structural fill at the 
Brickhaven Clay Mine, located in Chatham County, NC. 

Sutton is owned by DEP and includes the electricity generating plant and CCR basins 
associated with historical coal-fired electricity generation. Sutton was formerly operated as a 
coal-fired plant from 1954 to November 2013 and currently operates a gas-fired combined-cycle 
unit. The two CCR basins located at Sutton include: (i) the 1971 Basin; and (ii) the 1984 Basin. 
Other notable features at Sutton include: (i) the Lay of Land Area (LOLA), located to the south 
of the 1971 Basin; (ii) the Cooling Pond; and (iii) a Discharge Canal that conveys water from the 
plant to the Cooling Pond. The total estimated CCR volume in the basins is approximately 5.5 
million cubic yards (cy) (approximately 6.7 million tons – assuming a density of approximately 
1.2 tons/cy), while LOLA contains an additional CCR volume of approximately 0.6 million cy 
(approximately 0.7 million tons), resulting in a total CCR volume of approximately 6 million cy 
(approximately 7.3 million tons). 

This Removal Plan discusses analytical results for CCR, background soil, soil collected during 
the installation of monitoring wells outside of the CCR basins, and soil from locations below the 
CCR. Analytical results obtained for groundwater and CCR interstitial water are also discussed. 
Results from background soil samples at Sutton indicate that soils are naturally acidic. 
Additionally, CCR exhibited concentrations for most analyzed constituents of interest (COIs) at 
levels greater than background soil levels. Background groundwater results indicated naturally 
acidic groundwater conditions and naturally elevated levels of iron, and to a lesser degree, 
manganese. Constituents in the groundwater in the immediate vicinity of the 1971 Basin 
appears to be influenced by CCR contained within this basin while monitoring points further 
away (e.g., the northern portion of the site) show a diminishing impact, suggesting that the clay 
liner within the 1984 Basin provides some protection of the surrounding groundwater. 
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Furthermore, elevated arsenic concentrations in groundwater attenuated to below the 
groundwater standard in all but one of the compliance wells. 

A geochemical Conceptual Site Model (CSM) was developed to evaluate the distribution of the 
analyzed COIs in soil and groundwater. The CSM suggested that metals mobility was limited 
under the given geochemical conditions, especially in certain areas away from the basins where 
groundwater conditions became more aerobic and the mobility of redox-affected constituents 
such as iron, manganese, arsenic, and selenium decreased. 

A preliminary geotechnical evaluation was performed and is presented in this Removal Plan. 
The results of the investigations indicate that the subsurface materials primarily consist of, from 
top to bottom, CCR (within the basins) or Dike Fill (at the perimeters of the basins), and 
Foundation Soils (consisting primarily of sand with varying amounts of silt at the top and Peedee 
Formation clayey soils at the bottom). 

The closure of the CCR basins will entail the following activities. CCR will be excavated and 
placed in an off-site landfill while the on-site landfill is constructed. Once the on-site landfill is 
operational, CCR will be placed in the on-site landfill for final disposal. The excavated surfaces 
will either be left as open water (1971 Basin) and allowed to connect to the Cooling Pond or left 
as green areas (1984 Basin), graded to drain towards the Cooling Pond. This Removal Plan 
also presents a summary of the engineering evaluation and analyses performed, as well as 
technical specifications and Construction Quality Assurance (CQA) Plan. 

The Wastewater and Stormwater Plans, including a plan for obtaining the required permits, are 
described in a preliminary manner in this Removal Plan. These plans will be developed and 
submitted under a separate cover. Applicable permits required for closure of the basins, 
including modifications to existing permits and applications for new permits, are identified. 

A Post-Closure Care Plan is provided, including the groundwater monitoring program currently 
under evaluation by NCDEQ. This Removal Plan discusses the estimated schedule for 
milestones related to basin closure and post-closure activities. 
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LIST OF ACRONYMS AND ABBREVIATIONS 
 

Acronym/Abbreviation Definition 
3D Three Dimensional 
AST Aboveground Storage Tank 
BBL Blasland, Bouck, and Lee, Inc. 
bgs Below Ground Surface 
CAMA Coal Ash Management Act 
CAP Corrective Action Plan 
CCR Coal Combustion Residuals 
CFD Computational Fluid Dynamics 
CFR Code of Federal Regulations 
cm/s Centimeters Per Second 
COI Constituent of Interest 
CPT Cone Penetration Test 
CQA Construction Quality Assurance 
CSA Comprehensive Site Assessment 
CSM Conceptual Site Model 
cy Cubic Yards 
DEP Duke Energy Progress, LLC 
EPA United States Environmental Protection Agency 
E&SC Erosion and Sediment Control 
FGD Flue Gas Desulfurization 
FS Factor of Safety 
ft Feet 
gpm Gallons Per Minute 
H&H Hydrology and Hydraulic 
HSA Hollow Stem Auger 
ICA Interior Containment Area 
IMAC Interim Maximum Allowable Concentrations 
in Inch 
LOLA Lay of Land Area 
MDE Maximum Design Earthquake 
MGD Million Gallons Per Day 
µg/L Micrograms Per Liter 
mV millivolts 
mg/kg Milligram Per Kilogram 
NAVD88 North American Datum of 1988 
NC North Carolina 
NCAC North Carolina Administrative Code 
NCDENR North Carolina Department of Environment and Natural 

Resources 
NCDEQ North Carolina Department of Environmental Quality 
NCDOT North Carolina Department of Transportation 
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Acronym/Abbreviation Definition 
NCGS North Carolina General Statute 
NEHRP National Earthquake Hazards Reduction Program 
NPDES National Pollutant Discharge Elimination System 
ORP Oxidation-Reduction Potential 
PGA Peak Ground Acceleration 
PQL Practical Quantification Limit 
RCRA Resource Conservation and Recovery Act 
REC Registered Environmental Consultant 
SCPT Seismic Cone Penetration Test 
SOP Standard Operating Procedure 
SPLP Synthetic Precipitation Leaching Procedure 
SPT Standard Penetration Test 
s.u. Standard Units 
TDS Total Dissolved Solids 
tsf Tons Per Square Foot 
TSS Total Suspended Solids 
USACE United States Army Corp. of Engineers 
USGS United States Geologic Survey 
WQMP Water Quality Management Plan 
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1. INTRODUCTION 
 

1.1 Site Analysis and Removal Plan Objectives 
 

Geosyntec Consultants of North Carolina PC (Geosyntec) has prepared this Site Analysis and 
Removal Plan (Removal Plan) in support of the proposed closure of the Coal Combustion 
Residuals (CCR) Basins at the L.V. Sutton Energy Complex (Sutton) located near Wilmington, 
North Carolina (NC). The purpose of this Removal Plan is to seek the North Carolina 
Department of Environmental Quality’s (NCDEQ – formerly the North Carolina Department of 
Environment and Natural Resources, NCDENR) concurrence with the Duke Energy Progress, 
LLC (DEP) plan for closure of the CCR basins located at Sutton. The work to be performed in 
support of the closure of the basins is summarized in this document, which is consistent with the 
requirements of the Hazardous and Solid Waste Management System: Disposal of Coal 
Combustion Residuals from Electric Utilities Rule (CCR Rule) [EPA, 2015] and the NC Coal Ash 
Management Act (CAMA). 

Sutton is owned by DEP and is located at 801 Sutton Steam Plan Road, Wilmington, North 
Carolina, 28401. Sutton includes the electricity generating plant and CCR basins associated 
with the historical coal-fired plant. Sutton formerly operated as a coal-fired plant from 1954 to 
November 2013 and currently operates a gas-fired combined-cycle unit. The two CCR basins 
located at Sutton include: (i) the 1971 Basin; and (ii) the 1984 Basin. Other notable features at 
Sutton include: (i) the Lay of Land Area (LOLA), located south of the 1971 Basin; (ii) the Cooling 
Pond, west of the CCR basins; and (iii) a Discharge Canal that conveys water from the plant to 
the Cooling Pond. Figure 1 presents a site map depicting the above-referenced features. 

This Removal Plan was prepared under the responsible charge of Dr. Victor M. Damasceno, 
Ph.D., P.E. and reviewed by Dr. Majdi Othman, Ph.D., P.E., both of Geosyntec. 

1.2 Selected Final Closure Option 
 

The Drawing Set titled “Permit Application Drawings, 1971 and 1984 Basins, and LOLA 
Closure” is an integral part of this Removal Plan and is referred to hereafter as the Drawing Set. 
The final closure option, presented in the Drawing Set, was selected based on an evaluation of 
environmental, financial, and social impacts of the options considered. The Drawing Set 
presented herein is accurate at the time of preparing this Removal Plan and is subject to 
change pending further discussion with DEP. Approximately 2 million tons of CCR are 
anticipated to be transported off-site prior to operation of the on-site landfill. The landfill will be 
located east and adjacent to the 1984 Basin. A Site Application and Onsite CCR Landfill 
Construction Application Report were prepared by Geosyntec on behalf of DEP as part of the 
landfill construction application submitted to NCDEQ in May 2015 and August 2015, 
respectively. The Site Application and Construction Application were approved by NCDEQ in 
July 2015 and September 2016, respectively. Drawing 5, Drawing 6, and Drawing 7 show the 
anticipated grading of the basins and the LOLA after they have been excavated and 
decommissioned. The following activities are planned as part of the closure of the 1971 and 
1984 Basins: 
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 excavate CCR to approximately elevation 10 feet (ft) North American Vertical Datum of 
1988 (NAVD88), or until native soil is encountered, to expose the dams; 

 excavate the Dam on the northern and eastern sides of the 1984 Basin down to 
elevation 20 ft-NAVD88; 

 excavate the dam on the northern and eastern sides of the 1971 Basin down to 
approximately elevation 14 ft-NAVD88; 

 excavate the southern 1971 Basin dike (adjacent to the Discharge Canal) and 
reconstruct a dike on a portion of the southern side of the 1971 Basin at elevation 12 ft- 
NAVD88; 

 excavate the western 1971 Basin dike to allow the Cooling Pond to combine with the 
1971 Basin; 

 excavate the 1984 Basin dam to match surrounding existing elevations; 

 grade soils within the 1984 Basin footprint to promote stormwater runoff towards the 
Cooling Pond. 

The CCR impoundments will be excavated by utilizing technically sound and cost-effective 
measures with the goal of meeting the 31 August 2019 deadline set forth in CAMA and the 
closure time frame set forth in Title 40 Code of Federal Regulations (CFR) § 257.102(f). The 
schedule presented in the “Coal Ash Excavation Plan” (prepared by DEP and submitted to 
NCDEQ in 2015) called for completing excavation in March 2019. This date reasonably 
assumed that DEP would receive a landfill construction permit by June 2016. (DEP applied for 
the landfill construction permit in August 2015.) However, on 7 April 2016, NCDEQ initiated an 
environmental justice review for the landfill construction permit and, upon completion, 
transmitted it to the United States Environmental Protection Agency (EPA) for review and 
comment; EPA did not act on the environmental justice review. Although the permit was 
ultimately issued by NCDEQ on 21 September 2016, as a result of the delay, DEP will be forced 
to operate with little to no margin to achieve the 1 August 2019 CCR surface impoundment 
closure date. Additional CCR-related structures (e.g., dikes) and CCR potentially encountered 
outside of the basin footprint (e.g., LOLA) will also be mitigated; however, mitigation of these 
materials will be pursued to meet the 1 January 2026 date, following excavation of the CCR 
impoundments. 

1.3 Report Organization 
 

Although the Sutton CCR surface impoundments are specifically subject to the closure 
requirements set out in Part II, Sections 3.(b) and 3.(c) of Coal Ash Management Act (CAMA) 
(and not North Carolina General Statute (NCGS) §130A-309.214), for purposes of consistency 
with the closure plans for those non-high-priority DEP facilities to which NCGS § 130A-309.214 
applies, this Removal Plan is structured to follow generally the Closure Plan elements set forth 
in NCGS § 130A-309.214(a)(4), as follows: 
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 Section 2 – Governing Regulations: This section identifies and lists applicable Federal 
and State regulations, requirements, and guidelines pertaining to CCR basin closure. 

 Section 3 – Facility Description and Existing Site Features: This section presents an 
overview of the facility, including a summary of the operational history and a description 
of the basins. 

 Section 4 – Results of Hydrogeologic, Geologic, and Geotechnical Investigations: This 
section summarizes the hydrogeological and geotechnical investigations performed at 
Sutton and reports the results of laboratory analyses. 

 Section 5 – Groundwater Modeling Analyses: A site groundwater flow and contaminant 
transport model is being prepared by an independent consultant and will be submitted 
under a separate cover at a later date. Therefore, the requirements of this section are 
omitted from this Removal Plan. 

 Section 6 – Beneficial Reuse and Future Use: This section presents plans for beneficial 
reuses and describes the anticipated future use of Sutton following the closure of the 
basins. 

 Section 7 – Closure Design Documents: This section presents a summary of the 
engineering evaluation and preliminary analyses performed in support of the CCR basin 
closure at Sutton, as well as technical specifications and Construction Quality Assurance 
(CQA) Plan. 

 Section 8 – Management of Wastewater and Stormwater: This section describes the 
provisions for disposal of anticipated wastewater and stormwater, including a plan for 
obtaining the required permits. 

 Section 9 – Description of Final Disposition of CCR: This section describes the 
anticipated final disposition of the CCR. 

 Section 10 – Applicable Permits for Closure: This section identifies the applicable 
permits required for closure of the basins, including modifications to existing permits and 
applications for new permits. 

 Section 11 – Post-Closure Monitoring and Care: This section presents the post-closure 
care plan and groundwater monitoring program. 

 Section 12 – Project Milestones and Cost Estimates: This section discusses the 
estimated schedule for milestones related to basin closure and post-closure activities. 
This section also presents projected costs of closure and post-closure care. 

 Section 13 – Referenced Documents: This section summarizes the documents cited as 
part of this Removal Plan. 
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2. GOVERNING REQUIREMENTS 
 

2.1 Federal CCR Rule 
 

The Hazardous and Solid Waste Management System: Disposal of Coal Combustion Residuals 
from Electric Utilities, referred to herein as the CCR Rule, was published in the Federal Register 
on 17 April 2015 and codified in 40 CFR Parts 257 and 261, with an effective date of 19 October 
2015 [EPA, 2015]. This rule regulates CCR as a nonhazardous waste under Subtitle D of the 
Resource Conservation and Recovery Act (RCRA). Most of the regulatory deadlines are set 
from the date the rule was published. 

Written closure requirements are defined in 40 CFR § 257.102(b)(1)(i-vi) and are summarized in 
Table 1. These requirements and related information are addressed in subsequent sections 
within this Removal Plan. Table 1 provides a cross-reference between each requirement and 
the corresponding Removal Plan section(s). 

A History of Construction Report is required to be developed for each CCR unit as described in 
40 CFR § 257.73(c)(1). Recordkeeping, as described in 40 CFR § 257.105, requires the History 
of Construction Report be maintained in a written operating record and be made available on a 
publicly accessible internet site. 

2.2 North Carolina Rules 
 

In August 2014, the NC General Assembly passed Senate Bill 729 known as the Coal Ash 
Management Act, CAMA, which lists specific requirements for CCR surface impoundment 
closure. For Sutton, “coal combustion residuals surface impoundment”, as defined in CAMA § 
130A-309.201(6), is interpreted to include the 1971 and 1984 Basins. The CAMA requirements 
are summarized in Table 2. Part II, Section 3.(b) of CAMA classifies Sutton as a ‘high-priority’ 
site and specifically requires closure by removal, which is defined as: 

 dewatering to the maximum extent possible; 

 removing and transferring CCR from basins to a permitted landfill or structural fill; and 

 providing corrective action to restore groundwater quality if needed, as provided in 
NCGS §130A-309.204. 

CAMA requires the 1971 and 1984 Basins at Sutton to be closed by 31 August 2019. In July 
2016, the NC General Assembly passed H.B. 630, Session Law 2016-95, which provides that 
impoundments shall be classified as “low-risk” if, by certain deadlines, the owner has 
established permanent alternative water supplies, as required, and has rectified any deficiencies 
identified by, and has otherwise complied with requirements of, any dam safety order. This 
Removal Plan is based on engineering and environmental factors minimizing the impacts to 
communities and managing costs. Closure Plan requirements for non-high-priority sites were 
codified at NCGS § 130A-309.214(a)(4) which requires plans for such sites to include the 
elements listed below. Although NCGS § 130A-309.214 is not specifically applicable to Sutton, 
which is a high-priority site required to close pursuant to Part II, Sections 3.(b) and 3.(c) of 
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CAMA, this Removal Plan relies on subsection (a)(4) of § 130A-309.214 solely to inform its 
organization. 

Specifically, this Removal Plan addresses the following: 

 facility description; 

 site maps; 

 hydrogeologic, geologic, geotechnical characterization results; 

 groundwater potentiometric maps and extent of contaminants of concern; 

 groundwater modeling; 

 description of beneficial reuse plans; 

 Removal Plan drawings, design documents, and specifications; 

 description of the CQA Plan; 

 description of waste water disposal and stormwater management provisions; 

 description of how the final disposition of CCR will be provided; 

 list of applicable permits to complete closure; 

 description of post-closure monitoring and care plans; 

 estimated closure and post-closure milestone dates; 

 estimated costs of assessment, corrective action, closure and post-closure care; and 

 future site use description. 

In addition to the closure pathway, CAMA outlines groundwater assessment and corrective 
action requirements summarized as follows: 

 submit proposed Groundwater Assessment Plans by 31 December 2014; 

 complete groundwater assessment and submit a Groundwater Assessment Report 
within 180 days of Groundwater Assessment Plan approval; and 

 provide a Corrective Action Plan (CAP) (if required) within 90 days (and no later than 
180 days, subject to department approval) of Groundwater Assessment Report 
completion. 

The groundwater assessment and corrective action activities for Sutton were performed by 
SynTerra Corp. (SynTerra). The Comprehensive Site Assessment (CSA) Report for Sutton was 
submitted on 5 August 2015 [SynTerra, 2015a]. The CSA Supplement 1 was submitted 31 
August 2016 [SynTerra, 2016b]. Information from the CSA has been incorporated into this 
Removal Plan. DEP has been in correspondence with the NCDEQ and received permission to 
submit a CAP in two phases. The first phase of the CAP was submitted on 2 November 2015 
[SynTerra, 2015b] and includes background information, a brief summary of the CSA findings, a 
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brief description of site geology and hydrogeology, a summary of the previously completed 
receptor survey, a description of the North Carolina Administrative Code (NCAC) Title 15A 
Subchapter 2L groundwater standard (2L Standard) and Subchapter 2B surface water (2B 
Standard) exceedances, proposed site-specific groundwater background concentrations, a 
detailed description of the site conceptual model, and groundwater flow and transport modeling. 
The second phase of the CAP was submitted on 1 February 2016 [SynTerra, 2016a] and 
includes the risk assessment, alternative methods for achieving restoration, conceptual plans for 
recommended corrective actions, implementation schedule, and a plan for future monitoring and 
reporting. The CSA and CAP reports are presented herein in electronic format on the compact 
disc (CD) attached as Appendix A. 
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3. FACILITY DESCRIPTION AND EXISTING SITE FEATURES 
 

3.1 Surface Impoundment Description 
 

3.1.1 Site History and Operations 
 

A comprehensive summary of the site history and operations is presented in the History of 
Construction Report that was prepared by Geosyntec and posted to the Sutton operating 
record. A summary of the History of Construction Report is presented herein. The Sutton plant 
began operations in 1954 as a three-unit, 575-megawatt coal-fired plant until retirement in 
November 2013, when a new 625-megawatt gas-fired combined-cycle unit began operations. 

The CCR generated at Sutton was disposed within basins located on plant property. The CCR 
basins located at Sutton include the 1971 Basin and the 1984 Basin, as shown on Figure 1.  
The 1971 Basin covers an area of approximately 54 acres. In 1983, the dikes of the 1971 Basin 
were raised by approximately eight ft (to elevation 26 ft NAVD88). The 1971 Basin operated 
from 1971 to 2013 for CCR disposal and currently only receives stormwater. The 1984 Basin 
covers an area of approximately 82 acres. In 2006, an Interior Containment Area (ICA) was 
constructed within the footprint of the 1984 Basin. The 1984 Basin was operated from 1984 to 
2013. The LOLA contains CCR generated from plant operations between approximately 1954 
and 1972. 

The CCR basins at Sutton contain sluiced fly ash and bottom ash. In addition to the CCR, the 
basins also contain boiler slag, stormwater, ash sluice water, coal pile runoff, and low volume 
wastewater [Dewberry & Davis, 2011]. Scrubbers were not installed at Sutton; as such, Flue 
Gas Desulfurization (FGD) residuals are not known to be impounded in the CCR basins. 

3.1.2 Estimated Volume of CCR in Impoundments 
 

Table 3 presents quantities and types of CCR at each basin and the LOLA. Details and 
assumptions for the calculations are discussed in Section 12.2. Based on these calculations,  
the total estimated CCR volume in the basins is approximately 5.5 million cubic yards (cy) 
(approximately 6.7 million tons – assuming an average density of approximately 1.2 tons/cy), 
while the LOLA contains an additional CCR volume of approximately 0.6 million cy 
(approximately 0.7 million tons). This results in a total CCR volume of approximately 6 million  
cy (approximately 7.3 million tons). The LOLA is comprised mainly of bottom ash and soil while 
the other areas contain fly ash and bottom ash. 

3.1.3 Description of Surface Impoundment Structural Integrity 
 

The structural integrity of the 1971 and 1984 Basin dikes has been evaluated by Geosyntec as 
part of a dewatering design prepared for Sutton in 2014. The evaluation performed by 
Geosyntec is supplemented by additional analyses performed by Amec Foster Wheeler 
Environment and Infrastructure, Inc. (Amec) as part of the Phase 2 Reconstitution of Ash Pond 
Designs Final Report (Phase 2 Report) [Amec, 2015]. Amec evaluated the structural stability of 
the 1971 and 1984 Basin dikes, performed Hydrology and Hydraulic (H&H) analysis, and 
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evaluated the structural stability of the spillway as part of the Phase 2 Report. A summary of  
the findings of the evaluations is presented below. 

3.1.3.1 Seepage Analysis 
 

The 1971 and 1984 Basins are both inactive and have been since November 2013. The head 
difference between the water level observed along the dikes and the free field is generally small 
(approximately 5 ft or less). Seepage concerns were not identified during annual and five-year 
inspections. Therefore, seepage was not considered to be an issue at Sutton and was not 
performed at the time of preparing this Removal Plan. 

3.1.3.2 Slope Stability Analysis 
 

3.1.3.2.1 Normal Operating and Maximum Surcharge Pool Conditions 
 

Geosyntec performed static slope stability analyses on several cross sections along the 1971 
and 1984 Basin dikes under existing normal operating conditions [Geosyntec, 2014a]. The 
calculated factors of safety (FS) for global dike stability were found to meet and/or exceed the 
minimum required FS under operating (i.e. FS ≥ 1.50) and surcharge conditions (i.e. FS ≥ 1.40), 
respectively, as defined in 40 CFR § 257.73 (e)(1)(i-ii). This is consistent with the analyses 
presented in the Phase 2 Report. In both sets of analyses, the potential for surficial sloughing 
was identified. However, such sloughs are not considered critical and can typically be 
addressed through routine maintenance. Amec also performed slope stability analyses for 
maximum surcharge pool conditions. The calculated FS were also found to meet the minimum 
required FS. 

3.1.3.2.2 Drawdown Conditions 
 

Removal of bulk water from the northern area within the 1984 Basin was proposed as part of the 
Sutton Dewatering Plan. It is desirable to pump water at the maximum safe rate possible. 
Geosyntec performed rapid drawdown analyses for a cross section on the 1984 Basin dike to 
evaluate slope stability conditions that would require capping the maximum drawdown rate.  
This condition is equivalent to instantaneous removal of water within the basin. Such  a 
condition could arise as a result of rapid pumping or loss of containment (e.g., a dike breach). 
NCDEQ requires a minimum FS of 1.25 for rapid drawdown conditions [NCDENR, 1980]. The 
United States Army Corp. of Engineers (USACE) recommends a minimum FS of 1.1 to 1.3 for 
rapid drawdown, dependent on site-specific conditions [USACE, 2003]. The minimum FS was 
conservatively selected to be 1.3. The slope stability analysis performed by Geosyntec found 
the calculated FS to meet the minimum required FS (i.e. FS ≥ 1.3). 

3.1.3.2.3 Seismic (Pseudo-Static) Conditions 
 

Pseudo-static slope stability analysis has not explicitly been performed for the dikes at Sutton. 
However, Geosyntec evaluated the estimated permanent seismic deformation under the 
anticipated seismic hazard as discussed below in Section 3.1.3.3. Geosyntec calculated the 
estimated permanent seismic deformation to be zero. 
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Post-liquefaction static slope stability analyses were performed as part of the Phase 2 Report. 
The calculated FS varied from 0.3 to 1.7. However, this may be a conservative analysis and as 
discussed in Section 3.1.3.3, liquefaction is not considered to pose a significant risk at Sutton. 

3.1.3.3 Liquefaction Potential 
 

Geosyntec performed a preliminary screening level liquefaction potential evaluation at selected 
locations as part of the Sutton Dewatering Plan. The appropriate seismic hazard is typically 
expressed in probabilistic terms as a specific hazard level that has a certain probability of 
exceedance within a given time period. The liquefaction potential was evaluated using seismic 
design parameters consistent with a 2 percent probability of exceedance in 50 years. These 
parameters include moment magnitude and Peak Ground Acceleration (PGA) with a return 
period of 2,475 years, typically referred to as a 2,500-year event. Parameters corresponding to 
a 2,500-year event were obtained using the United States Geological Survey (USGS) 2008 
deaggregation tool (2008) [USGS, 2008]. The PGA and moment magnitude obtained from the 
USGS deaggregation tool were 0.114g and 7.30, respectively. Review of available subsurface 
information indicated that site effects would be insignificant. This assumption was considered 
acceptable for a screening level evaluation. Therefore, the design PGA (PGAdesign)  was 
selected to be equal 0.114g. The FS against liquefaction was calculated using the Standard 
Penetration Test (SPT)-based simplified procedure presented by Idriss and Boulanger [2008]. 
The minimum required FS against liquefaction is 1.20, as defined in 40 CFR § 257.73 (e)(1)(iv). 
The cross sections evaluated as part of the preliminary screening level liquefaction potential 
analysis were found to meet the minimum required FS, indicating that the soils have a low 
liquefaction potential under the evaluated seismic hazard. 

Liquefaction triggering evaluation using a similar approach was also performed as part of the 
Phase 2 Report and found that the FS against liquefaction is less than 1.0 at various locations 
within the dike fill, foundation soils below the dike, and/or foundation soils at the toe area. The 
selected PGArock for Site Class B and moment magnitude were 0.105g and 7.36, respectively, 
based on data from the USGS 2008 seismic hazard maps. Because of the manner in which the 
PGArock was calculated, Geosyntec notes that it is less than the PGA with a 2% probability of 
exceedance in 50 years. 

In addition, in the analyses presented in the Phase 2 Report, local site effects were accounted 
for via the National Earthquake Hazards Reduction Program (NEHRP) [2009] site coefficients. 
Based on a review of subsurface information, Amec assigned Site Class D, resulting in a site 
coefficient (Fpga) of 1.59 and a resulting PGAdesign of 0.167g. The selected site coefficient is 
considered conservative given the deep Coastal Plain soil conditions at the site differ 
significantly from the soil conditions represented by the NEHRP site coefficients. 

Furthermore, “embankment effects” were accounted for in the Phase 2 Report using results 
presented by Harder [1998] and the PGAcrest at the dike crest was selected to be 0.485g. 
However, the figure used (i.e., the figure developed by Harder [1998]) presents an upper bound 
estimation developed for dams approximately 50 to 300 ft high, which may not be applicable for 
the dikes at Sutton (e.g., the maximum height of perimeter dikes is equal to approximately 24 ft). 
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Therefore, the methods employed in the Phase 2 Report to account for the local site and 
embankment effects in the liquefaction triggering evaluation are considered conservative. 

However, the analyses presented above were both performed using the USGS 2008 tools. The 
most recent USGS 2014 seismic hazard map indicates that the PGA for a 2,500-year event has 
been revised to be lower than that considered in 2008. According to the USGS 2014 seismic 
hazard map, the PGA at Sutton is estimated to be approximately 0.08g. Therefore, the previous 
analyses are also conservative based on this observation and liquefaction potential is not 
considered to pose a significant hazard at Sutton. 

3.1.3.4 Hydrology and Hydraulics Capacity Analysis 
 

H&H analyses were performed for the basins at Sutton as part of the Phase 2 Report. As 
compared to requirements as defined in 40 CFR § 257.82, findings presented in the Phase 2 
Report indicate that the 1971 and 1984 Basins could effectively contain and pass the design 
storm event. However, analysis and assumptions presented in the Phase 2 Report indicate that 
the 2006 ICA does not have enough hydraulic capacity to contain and pass the design storm 
event. 

3.1.3.5 Spillway Structural Stability 
 

Structural stability analyses for the primary riser of the 1971 Basin and the internal riser of the 
1984 Basin were performed as part of the Phase 2 Report. Analysis of the internal riser of the 
1971 Basin was not performed due to lack of available information, and analysis of the primary 
riser of the 1984 Basin was not performed since the information from the available construction 
drawings was inconsistent with existing conditions of the riser documented in the field. 

The risers were evaluated for: (i) moment equilibrium stability; (ii) sliding stability; (iii) floatation 
stability; (iv) bearing capacity; (v) separation at joint sections; and (vi) structural strength, under 
usual, unusual and extreme loads in general accordance with USACE EM 1110-2-2400. 
Findings presented in the Phase 2 Report indicate that 1971 and 1984 Basin risers did not meet 
the stability criteria for bearing capacity and joint separation under the extreme loading 
condition, which was defined as the Maximum Design Earthquake (MDE) or the 2,475 year 
return period earthquake (i.e. 2 percent probability of exceedance in 50 years). 

3.1.4 Sources of Discharge into Surface Impoundments 
 

The Sutton Plant was a three-unit, 575-megawatt coal-fired power plant and operated from 1954 
until the retirement of the coal-fired units in November 2013. Dewberry and Davis [2011] 
indicates that the 1971 and 1984 Basins contain fly ash, bottom ash, boiler slag, stormwater, 
ash sluice water, coal pile runoff, and low-volume wastewater, and, as previously discussed, 
since scrubbers were not installed at the Sutton Plant, FGD residuals are not expected in the 
basins. The estimated CCR volume in the basins is presented in Section 3.1.2. Information 
related to the quantity of each CCR constituent were not available at the time of preparing this 
Removal Plan. 

Dewberry and Davis [2011] presented the Sutton CCR handling system as follows: 
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 fly ash was collected by an electrostatic precipitator; 

 collected ash was stored in hoppers and conveyed pneumatically to a silo; 

 ash was hydraulically conveyed from the silo to the ash basins; 

 bottom ash was collected from the bottom of the boiler and conveyed through the same 
transport system as the fly ash into the ash basins; and 

 boiler slag was also collected from the boiler and conveyed to the basins. 

3.1.5 Existing Liner System 
 

The 1971 Basin is unlined; however, the 1984 Basin was constructed with an approximately 12- 
inch (in) thick compacted clay liner, as shown in historical as-built drawings included as part of 
the 1987 five-year inspection report. The liner extends into the upstream side of the dikes to 
elevation 32 ft and is protected on the side slopes by a 2-ft thick sand layer. Technical 
specifications included in the 1987 five-year inspection report indicate that liner was specified to 
be 1-ft thick, placed in two lifts and compacted to a minimum density of 95% of standard Proctor 
maximum density. The liner was specified to have permeability equal to or less than 10-7 

centimeters per second (cm/s). Laboratory testing conducted on a sample collected from the 
borrow material indicated that the clay has a permeability of 1.06 × 10-8 cm/s and 2.02 × 10-8 

when compacted to 92% and 95% of standard Proctor maximum density, respectively. A letter 
dated 24 September 1985 written by William Wells, a consulting engineer for the construction of 
the 1984 Basin, addressed to L.B. Wilson of the Carolina Power and Light, Fossil Engineering 
and Construction Department stated that the clay liner was compacted to the “specified density 
of 85 percent of standard Proctor” and that “Al [sic] permeability tests of the clay were 
satisfactory.” It is not clear from a review of the available information if the level of compaction 
required was relaxed. Daily and weekly reports detailing field density testing were provided and 
attached to the letter; however, tests conducted on the clay liner are not clearly identified. 

In April 2006, Withers and Ravenel performed a subsurface investigation in support of the 
design of the 2006 ICA within the 1984 Basin. The investigation consisted of borings with SPTs 
and Cone Penetration Test (CPT) soundings advanced from the dike crest and within the 1984 
Basin. In selected CPT soundings and borings within the basin, a casing was installed into or 
through the clay liner to prevent migration of CCR below the clay liner. Based on the boring  
logs from this investigation and one sample collected during the investigation, the clay liner was 
observed to be fine sandy clay to clay with a thickness of 4.5 to 7-in. 

3.1.6 Inspection and Monitoring Summary 
 

Several inspections have been conducted over the lifetime of the basins. The first five-year 
inspection was conducted in 1987 and was triggered by the raising of the 1971 Basin dikes in 
1983. Inspections were not conducted prior to the 1983 modifications due to the low height (i.e. 
less than 15 ft) of the dikes, which made them exempt from the Dam Safety rules (15A NCAC 
2K) at the time. A complete set of inspection reports, both five-year and annual, was not 
available for review; however, annual inspections from 2009 to 2013, and the 1987, 2007 and 
2012 five-year inspection reports were reviewed and indicate that the dikes were typically found 
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to be in generally good condition with only routine maintenance required. A breach of part of  
the 1984 Basin dike did occur in 2010; however, permanent repairs were made and later 
inspections have found no further issues. A summary of the inspection report findings is 
presented in Table 4. 

3.2 Site Maps 
 

3.2.1 Summary of Existing CCR Impoundment Related Structures 
 

As discussed in Section 3.1, the 1971 and 1984 Basins were used for CCR disposal at Sutton. 
Drawing 2 of the drawing set presents information pertinent to the basins, including: 

 property boundary; 

 location of the power generating units; 

 CCR basin outlines and compliance boundaries; 

 CCR basin outlet structures; and 

 topographic contours of the basins and surrounding areas. 

3.2.2 Receptor Survey 
 

SynTerra conducted a survey of potential water supply wells for an area within an approximately 
0.5 miles of the compliance boundary, which is located 500 ft from the Basin boundaries. This 
receptor survey was submitted to NCDEQ in September 2014. An updated water supply well 
survey was later submitted to NCDEQ in November 2014. The receptor survey was included in 
the CSA Report prepared by SynTerra and submitted to NCDEQ on 5 August 2015 [SynTerra, 
2015a, 2016b]. A copy of the receptor survey is included in Appendix B. 

3.2.3 Existing On-Site Landfills 
 

There  are  no  existing  active  or  closed  on-site  landfill  facilities  at  Sutton. Therefore, the 
requirements of this section are not addressed as part of this Removal Plan. 

3.3 Monitoring and Sampling Location Plan 
 

Groundwater conditions at Sutton have been monitored according to specifications outlined in 
the National Pollutant Discharge Elimination System (NPDES) Permit NC0001422 since 1990. 
The monitoring network presently consists of 17 monitoring wells and six surface 
water/discharge sampling locations and is summarized on Figure 2. The CSA Report prepared 
by SynTerra addressed CAMA § 130A-309.209(a)(4) and § 130A-309.209(d) [SynTerra, 2015a, 
2106b]. The CSA provided an update of site conditions, which included the delineation of the 
horizontal and vertical extent of constituents of interest in the soil, surface water, and 
groundwater. The CSA concluded with a proposed groundwater monitoring network consisting 
of 36 wells; however, several of the proposed groundwater monitoring wells are located within 
the proposed onsite landfill footprint. Consequently, the proposed monitoring network submitted 
by SynTerra will need to be re-evaluated to take into account the proposed onsite landfill and 
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other relocated site features, and consider the comments (if any) provided by NCDEQ on the 
CSA prior to implementation. 
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4. RESULTS OF HYDROGEOLOGIC, GEOLOGIC, AND GEOTECHNICAL 
INVESTIGATIONS 

 
4.1 Regional Geology and Hydrogeology 

 

4.1.1 Geology 
 

As shown on Figure 3, Sutton is located within the Coastal Plain Physiographic Province of NC. 
The Coastal Plain Physiographic Province is characterized by a southeastward thickening 
wedge of late Cretaceous to Holocene age sediments that overlie a Paleozoic age crystalline 
basement. These overlying sediments generally thicken and gently dip southeastwards from  
the Fall Line towards the Atlantic Ocean and exceed a total thickness of 1,515 ft in New 
Hanover County. The depositional history of these sediments begins with continental 
fragmentation and rifting of the Pangea Super Continent in the early Mesozoic Era followed by 
the opening of the modern Atlantic Ocean in the late Mesozoic and Cenozoic Eras. Extensive 
tectonic forces during rifting and post-rifting lead to the formation of major rift-basins which are 
areas of low elevation and arches (uplifted geologic structures). Examples of these in the vicinity 
of the study region include the Albemarle embayment in southern Virginia and northern North 
Carolina and the Cape Fear Arch, located roughly parallel to the Cape Fear River and 
southwest of the study area as presented on Figure 4. The long and complex depositional 
history of the Coastal Plain sediments resulted in successive geologic and hydrogeologic 
stratigraphic units. A correlation chart of the various geologic and hydrogeologic units is 
presented on Figure 5 and discussed in the following subsections. 

4.1.2 Hydrogeology 
 

Successive deposition of permeable and impermeable sediments in this region has resulted in 
aquifers that are separated by confining units, as shown on Figure 5. The various regional 
geologic and hydrogeologic stratigraphic units are discussed below sequentially from shallow to 
deep formations. 

 Surficial Aquifer: The surficial aquifer is the uppermost unconfined hydrostratigraphic 
unit at Sutton and comprises the water table, which generally follows the surface 
topography. This aquifer is composed of undifferentiated sands of late Tertiary age and 
Quaternary surficial deposits, typical of what was encountered at the proposed landfill 
site during site investigations. These surficial sediments are well drained and consist of 
terraced and barrier-beach deposits, sandy coquinas, fossil sand dunes and stream 
channel deposits. The sediments are typically characterized as light gray to light yellow 
sand and silts [McSwain et al., 2014]. Regionally, the surficial aquifer varies in thickness 
between approximately 10 and 100 ft [Campbell and Coes, 2010] (Figure 6). The high 
hydraulic conductivity of the surficial sands (10-4 to 10-2 cm/s) makes the upper aquifer a 
prolific water producer for domestic, industrial and public water supply. The 1970 
publication of “Geology and Ground-Water of New Hanover County” [Bain, 1970] reports 
that one of the industrial supply wells owned by DEP on Sutton Steam Plant Road was 
installed to a depth of 53 ft and yields 480 gallons per minute (gpm). Well yields over 

Bednarcik Exhibit 11 
Docket No. E-2 Sub 1219 

Sutton SARP 
Page 24 of 96



Geosyntec Consultants of North Carolina, PC 
Duke Energy Coal Combustion Residuals Management Program 
L.V. Sutton Energy Complex Site Analysis and Removal Plan 

April 2017 

  Revision 1  

15 

 

 

 

100 gpm are typical in the upper 55 ft of undifferentiated Tertiary and Quaternary sand 
deposits in the local area. 

 
 Castle Hayne Aquifer: Tertiary-age deposits that constitute the Castle Hayne confining 

unit generally separate the overlying Surficial Aquifer from the underlying Castle Hayne 
aquifer. However, isopach maps that show the elevation of the top of the Castle Hayne 
confining unit and aquifer (Figure 8 and Figure 9) indicate that the Castle Hayne 
formation is absent underneath the proposed landfill site, consistent with observations 
from previous and current site investigations. 

 
 Peedee Aquifer: The Cretaceous age Peedee Formation directly underlies the surficial 

deposits in the local area. The Peedee Formation consists of the Peedee confining unit 
and the Peedee Aquifer. The Peedee confining unit generally consists of black clay 
mixed with some silt, is discontinuous at Sutton, and generally dips and increases in 
thickness towards the southeast with thickness varying between 0 and 50 ft (Figure 9 
and Figure 10). The Peedee aquifer typically consists of unconsolidated green to dark- 
gray silt, olive-green to gray sand, with trace quantities of glauconite, phosphorite, and 
pyrite [Campbell and Coes, 2010; McSwain et al., 2014]. In southeastern Brunswick and 
north central New Hanover Counties, the Peedee Formation may also consist of 
unconsolidated calcareous sandstone and impure limestone [McSwain et al., 2014]. The 
top of the Peedee aquifer in this region is at an elevation of approximately -10 to -20 ft 
(NAVD88) (Figure 11) and gently dips towards the southeast, varying in thickness from 
200 to 300 ft in this part of New Hanover County (Figure 12). 

 
 Black Creek Confining Unit: The Black Creek confining unit underlies the entire site 

and is laterally continuous throughout the region [McSwain et al., 2014]. This unit 
typically consists of sandy clay, silty clay, and clay beds of the upper Black Creek 
Formation. The Black Creek confining unit dips to the southeast ranging in thickness 
from approximately 50 to 100 ft in the vicinity of the site (Figure 13). 

4.2 Stratigraphy of the Geologic Units Underlying Surface Impoundments 
 

A number of field investigations have been conducted at Sutton. Monitoring well and  
piezometer locations are shown on Figure 14. The boring logs associated with these monitoring 
wells and piezometers are included in Appendix C and construction details summarized in Table 
5. Field investigations conducted at Sutton are discussed in Appendix D. The findings from 
these investigations indicate that the subsurface soils primarily comprise, from top to bottom: 

 
 CCR: The CCR consists predominantly of gray/black/dark tan silt-sized particles with 

varying amounts of sand-sized particles and exhibit no to low plasticity. CCR were 
generally reported to be very loose to loose and occasional pockets of medium dense 
CCR were encountered. In general, the thicknesses of CCR or CCR/soil  mixtures 
were found to be approximately 18 to 84 ft within the 1971 Basin, 18 to 19 ft within the 
southern part of the 1984 Basin, up to 13 ft in the northern part of the 1984 Basin, 26 

Bednarcik Exhibit 11 
Docket No. E-2 Sub 1219 

Sutton SARP 
Page 25 of 96



Geosyntec Consultants of North Carolina, PC 
Duke Energy Coal Combustion Residuals Management Program 
L.V. Sutton Energy Complex Site Analysis and Removal Plan 

April 2017 

  Revision 1  

16 

 

 

 

to 38 ft within the 2006 ICA, and up to 15 ft thick in the LOLA. SPT and CPT results 
are available only within the basin areas (i.e., no in-situ test results for within the 
LOLA). The reported SPT N-values typically range between 0 (i.e., weight of hammer) 
and 10. The tip resistance and sleeve friction measured from CPTs range typically 
between 10 and 50 tons per square foot (tsf) and between 0.1 and 0.7 tsf, respectively. 

 
 Dike fill: The dike fill for the 1971 and 1984 Basins is predominantly sand with varying 

amounts of fines content generally reported to be loose to dense. The reported SPT N-
values typically range between 10 and 46. The tip resistance and sleeve friction 
measured from CPTs range typically between 150 and 300 tsf and between 1 and 3 
tsf, respectively. The LOLA dike is approximately 10 ft high, although the vertical 
extent of the dike is not clear based on the borings. Six LOLA dike borings indicate  
that the LOLA dike consists of sand and/or CCR/sand mixture. The reported SPT N-
values for the LOLA dike typically range between 3 and 18. The MACTEC Engineering 
and Consulting, Inc. (MACTEC) [2011] and Geosyntec field investigations [Geosyntec, 
2014a; Geosyntec 2015] found CCR and/or CCR/soil mixture below the southern 
portion of the 1971 perimeter dike. The thickness of this material is up to 15  ft along 
the dike centerline. Hand-augers advanced at the mid-slope and dike toe found this 
material to be 10-ft and 5.5-ft thick, respectively. 

 
 Clay liner: As previously discussed in Section 3.1.5, the 1984 Basin was constructed 

with a 1-ft thick clay liner at the basin bottom and side slopes. The side slopes were 
protected by a 2-ft thick sand layer. Based on the boring logs from the Withers and 
Ravenel (2006) investigation and one sample collected during the investigation, the 
clay liner was observed to be fine sandy clay to clay with a thickness of 4.5 to 7  
inches. 

 
 Foundation soils: The foundation soils consist primarily of sand with  varying  

amounts of fines content. The foundation soils at Sutton can be classified into two 
geologic units [USGS, 2014]: Surficial Aquifer and  Peedee  Aquifer.  The 
discontinuous Peedee Confining Unit, which consists of silt or clay, has a thickness of 
10 ft or less and separates the two aquifer units. The foundation soils are reported to 
be very loose to very dense with reported SPT N-values ranging between 2 and 80. 
The tip resistance and sleeve friction measured from CPTs typically range between 50 
and 300 tsf and between 0.2 and 2.5 tsf, respectively. 

 
The USGS regional geologic study referenced above indicates the Peedee Aquifer extends to a 
depth of approximately 400 ft below ground surface (bgs), underlain by the Black Creek 
Confining Unit. Characterization of geotechnical properties for the Black Creek Confining Unit 
was not considered relevant for the closure design of the basins and LOLA presented herein 
because of the thickness of the Peedee Aquifer. 

Six cross sections of the basin areas and LOLA were developed based on the subsurface 
stratigraphy described above and the results of the topographic survey provided by DEP in 2014 

Bednarcik Exhibit 11 
Docket No. E-2 Sub 1219 

Sutton SARP 
Page 26 of 96



Geosyntec Consultants of North Carolina, PC 
Duke Energy Coal Combustion Residuals Management Program 
L.V. Sutton Energy Complex Site Analysis and Removal Plan 

April 2017 

  Revision 1  

17 

 

 

 

(the topographic survey performed by WSP USA Corp. in 2015 shows similar results; as such 
the cross sections were not updated with the 2015 survey results). The locations of these cross 
sections are shown on Figure 16. The cross sections are presented on Figure 17 and Figure  
18. 

4.3 Hydraulic Conductivity Information 
 

Slug testing was performed following installation of the monitoring wells and piezometers. Slug 
testing was performed in piezometer PZ-Int with the objective of evaluating the hydraulic 
conductivity of the CCR within the Basin. The calculations associated with the slug testing are 
included in Appendix E. The calculated hydraulic conductivities are summarized in Table 6. 

A 46-hour aquifer pumping and recovery test was also performed by Geosyntec in the surficial 
aquifer, beneath the 1971 Basin in March 2015. The aquifer pumping test is described in 
Appendix F and shows that the hydraulic conductivity of the surficial aquifer ranges from 220 to 
614 ft/day (0.08 to 0.22 cm/s) with a geometric mean of 339 ft/day (0.12 cm/s). Slug tests 
conducted in the same wells indicated a hydraulic conductivity of the surficial aquifer ranged 
from 23 to 190 ft/day (0.008 to 0.07 cm/s) with a geometric mean of 67.9 ft/day (0.02 cm/s). It is 
not uncommon for the hydraulic conductivity of a slug test to be an order of magnitude or more, 
less than that of an aquifer pumping test due to larger stresses being placed on the aquifer 
during an aquifer pumping test. 

4.4 Geotechnical Properties 
 

4.4.1 Summary of Boring and Sampling Frequency and Methods 
 

A number of field investigations have been conducted by various consultants (including 
Geosyntec) in both the basins and LOLA areas between 2005 and 2015. The investigations 
consisted of borings advanced using both Hollow Stem Auger (HSA) and mud rotary methods. 
Borings typically included SPTs generally conducted at intervals of approximately 2.5 to 5 ft. 
Representative disturbed samples were collected using a split spoon sampler as part of the 
SPTs and samples were classified in the field by an engineer/geologist and shipped to a 
geotechnical laboratory for testing. CPTs were also conducted, and in some cases, CPTs 
included pore water dissipation tests and Seismic CPT (SCPT) shear wave velocity 
measurements. A detailed discussion of the field investigations can be found in the 
Geotechnical Subsurface Stratigraphy and Material Properties Package presented in Appendix 
D. 

4.4.2 Summary of Laboratory Testing and Geotechnical Properties 
 

Laboratory testing conducted on samples collected during the investigations described above 
included: (i) index testing (e.g. particle size, Atterberg limits, and unified soil classification 
system classification), (ii) unit weight and moisture content, (iii) specific gravity, (iv) shear 
strength, (v) compaction and (vi) hydraulic conductivity. A detailed discussion of the laboratory 
testing and interpretation of the results is presented in Appendix D. 
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4.5 Chemical Analysis of Impoundment Water, CCR and CCR-Affected Soil 
 

4.5.1 Overview 
 

A detailed description of the sampling approach and the results are provided in the Chemical 
Characterization Report prepared by Geosyntec, included as Appendix G. Soil and CCR 
samples were collected to evaluate background concentrations of constituents of interest (COI), 
COI concentrations within the CCR Basins and LOLA, and concentrations of COIs in vadose 
zone soils located outside of the CCR Basins. 

The term COI has been used in this report to include all constituents analyzed during 
Geosyntec’s preliminary site investigation, while SynTerra [2015a, 2015b, 2016a] subsequently 
defined the term to only include constituents detected in CCR interstitial water in excess of a 
North Carolina Groundwater Quality Standard found in the NCAC Title 15A Subchapter 2L.0202 
(2L or 2L Standards) and the Interim Maximum Allowable Concentrations (IMAC) established by 
the NCDEQ pursuant to 15A NCAC 02L.0202(c). CCR interstitial water within a basin may not 
be representative of groundwater conditions outside of a basin and the results were compared 
to 2L Standards solely to provide a frame of reference. 

Additional data were collected by SynTerra during 2015, which were summarized and 
interpreted in the CSA [2015a, 2016b] and the CAP, Part 1 [2015b], but were not included in this 
data summary. These additional data were consistent with historical data and the data collected 
during Geosyntec’s preliminary site investigation and did not change the overall conclusions 
presented in this Removal Plan. 

Soil and CCR samples were collected according to the EPA Region 4 Soil Sampling Standard 
Operating Procedure (SOP) [EPA, 2011a]. Samples were properly preserved, labeled, logged 
onto a chain-of-custody form, and placed into an iced cooler prior to shipment. The samples 
were submitted to Lancaster Laboratories located in Lancaster, PA, for analysis of: 

 the NC Hazardous Substance List metals (antimony [Sb], arsenic [As], beryllium [Be], 
cadmium [Cd], chromium [Cr], copper [Cu], lead [Pb], manganese [Mn], mercury [Hg], 
nickel [Ni], selenium [Se], silver [Ag], thallium [Tl], and zinc [Zn]) using Method SW 846- 
7471B (Hg) and Method SW 846-6010C (all other metals); 

 major cations (calcium [Ca], magnesium [Mg], sodium [Na], and potassium [K]) using 
Method SW 846-6010C; 

 major anions (chloride [Cl], bromide [Br], and sulfate [SO4] using EPA Method 300.0; 

 strontium [Sr], boron [B], barium [Ba], molybdenum [Mo], and iron [Fe] using Method SW 
846-6010C; and 

 pH using Method SW 846-9045D modified. 

Leachability of metals was also evaluated using the Synthetic Precipitation Leaching Procedure 
(SPLP; EPA Method 1312) for CCR and background soils. 
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Investigation of CCR within and the soils around and below the CCR basins and LOLA was 
conducted to supplement the historical investigation data, delineate the vertical boundaries of 
the CCR and collect groundwater quality information in the area. 

Geosyntec also performed groundwater and CCR interstitial water investigation activities to 
supplement historical groundwater assessment data collected by other consultants and to fill 
certain data gaps. Groundwater results are discussed in Section 4.6. Two CCR piezometers 
(PZ-1971 and PZ-Int) were installed to monitor water elevations within the CCR Basins and 
collect interstitial water samples for laboratory analyses to evaluate CCR interstitial water 
conditions. Samples were sent under chain-of-custody protocol to Lancaster Laboratories for 
analysis of: 

 
 the NC Hazardous Substance List metals (Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Hg, Ni, Se, 

Ag, Tl, and Zn) using Method SW 846-7471B (Hg) and Method SW 846-6010C (all other 
metals); 

 
 major cations (Ca, Mg, Na, and K) using Method SW 846-6010C; 

 
 major anions (Cl, Br, SO4, alkalinity [HCO3], and nitrate/ nitrite [NO3/NO2]) using EPA 

Method 300.0 (Cl, Br, SO4, NO3/NO2) and EPA Method 310.1 (HCO3); 
 

 Sr, B, Ba, Mo, Fe, and vanadium [V] using Method SW 846-6010C; and 
 

 total dissolved solids (TDS) using Standard Method 2540 C-1997. 
 

SynTerra installed additional wells and collected additional CCR interstitial water as well as 
groundwater samples during the 2015 investigation. A summary of these results in provided in 
the CSA [SynTerra, 2015a, 2016b] and CAP [SynTerra, 2015b, 2016a]. 

 
4.5.2 Coal Combustion Residuals 

 
Two CCR samples were collected from representative locations within the 1984 Basin at varying 
depth increments [SS-SPT9(12.0-14.0 ft) from PZ-Int, and SS-SPT7(4.0-6.0) from the southern 
portion of the 1984 Basin]. Two CCR samples were also collected within the 1971 Basin from 
locations SS-SPT3(10.0-12.0), which is the same location as PZ-1971, and SS-GP3(24.0-28.0). 
Furthermore, samples were collected from materials where uncertainty existed in the field 
whether they should be classified as CCR or soil [SS-GP3(32.0-36.0), SS-G3(76.0-80.0), SS- 
GP3(80.0-84.0), SS-GP3(72.0-76.0), SS-GP2(72.0-76.0), and SS-GP2(52.0-56.0)]. The CCR 
and soil sampling locations are presented on Figure 1 of the Chemical Characterization Report 
(Appendix G). 

An additional investigation was implemented within the boundaries of the 1971 Basin, but below 
the design bottom elevation of the 1971 Basin due to uncertainty related to the bottom of the 
CCR within portions of the 1971 Basin. This deeper area has been termed the 1971 Borrow 
Area. The additional investigation consisted of Geoprobe® borings and laboratory tests to 
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delineate the horizontal and vertical extent of CCR within the 1971 Borrow Area. Samples were 
continuously collected during the Geoprobe® borings. Selected samples were transported for 
laboratory testing to characterize geotechnical and environmental properties. These laboratory 
testing results were used to verify the bottom of CCR estimated based on a visual assessment 
in the field. Figure 2 of the Chemical Characterization Report (Appendix G) presents the boring 
locations together with historical boring locations advanced within the CCR Basins. 

Table 1 of the Chemical Characterization Report (Appendix G) summarizes the analytical 
results for CCR and soil samples. SPLP results are summarized in Table 2 (Appendix G). 

As presented in Table 1 (Appendix G), with the exception of antimony, cadmium, mercury, 
molybdenum, silver, and thallium (which were all at or near non-detect concentrations non- 
detect), all metallic COIs were higher in CCR compared to soil samples. Furthermore, sulfate 
concentration and pH were also higher in CCR as compared to soil. COI concentrations 
appeared to be higher in CCR samples from the 1971 Basin as compared to CCR samples from 
the 1984 Basin. 

 
This apparent trend generally holds true for leachable concentrations of COIs as measured by 
SPLP. Arsenic still appeared to be leaching at elevated concentrations from CCR, while boron, 
iron, manganese, and selenium concentrations were low to non-detect (Table 2 - Appendix G). 

 
A follow-up investigation was conducted within the limits of the 1971 Basin. In order to 
supplement the visual and geotechnical characterization of the CCR within the 1971 Borrow 
Area, samples were collected for chemical analysis. Both total concentrations of COIs and 
SPLP concentrations were analyzed in nine CCR samples and the results are summarized in 
Table 3 (total concentrations) and Table 4 (SPLP) of the Chemical Characterization Report 
(Appendix G). 

Total concentrations of many COIs indicate that the tested samples are CCR, consistent with 
the visual and geotechnical characterization of these samples. Consistent with the results of the 
earlier investigation, the samples exhibited elevated concentrations of arsenic and iron, which 
appear to be the most important “CCR indicator parameters” of the materials found within the 
1971 Borrow Area. Arsenic concentrations ranged up to 155 milligrams per kilogram (mg/kg), a 
result obtained from the deepest sample submitted (MB2 at 76-80 ft bgs), and iron 
concentrations ranged up to 43,400 mg/kg. In comparison, site-specific soil samples exhibited 
non-detect results for arsenic (less than 1 mg/kg) and iron concentrations that were generally 
less than 1,000 mg/kg. 

 
Leaching tests using the SPLP method indicate that the CCR located within the 1971 Borrow 
Area have the potential to leach arsenic at elevated concentrations. Arsenic concentrations of 
up to 316 micrograms per liter (µg/L) were measured in SPLP extracts, and total arsenic and 
SPLP arsenic concentrations appear to be correlated. Other CCR indicator parameters such as 
boron, iron, chromium, manganese, and selenium did not leach at elevated concentrations from 
the CCR submitted for analysis. 
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4.5.3 Soils 
 

4.5.3.1 Background Soils 
 

Background soil samples were collected from areas at Sutton that have not received CCR, to 
establish metals concentrations naturally occurring in Sutton soils. Two discrete background  
soil samples were collected using a hand auger from 2.5 ft to 3.0 ft bgs to avoid sampling soils 
that could potentially be affected by surface deposition of CCR-related dust. 

Table 1 (Appendix G) summarizes the soil and CCR analytical data, including the results from 
the background soil samples, and Table 2 (Appendix G) summarizes the SPLP leaching data. 

Background soils indicated low to non-detect levels of most constituents analyzed. However, 
iron was detected at a slightly elevated level at location SB-2, which is located close to 
monitoring well MW-7. Both background soil samples exhibited acidic pH at 4.6 to 4.7 standard 
units (s.u.), indicating naturally acidic soil conditions at Sutton. 

SPLP results showed leachable iron and calcium, and, to a lesser extent, barium, silver and 
thallium at background soil location SB-2. All other COIs were not detected above the practical 
quantitation limit (PQL). 

4.5.3.2 Site Soils 
 

Soil samples were collected during the installation of monitoring wells MW-34C and MW-36C 
and from the soil below the CCR in the 1971 Basin based on visual observations from borings 
GP-5 and GP-6 (SS-GP5(20.0-24.0) and SS-GP6(24.0-28.0)). As presented in Table 1 
(Appendix G), results were generally consistent with background soil conditions, except for 
location GP-5, which exhibited elevated concentrations of most COIs that may indicate leaching 
from the overlying CCR and/or a mix of soil and CCR at the sampled depth (20-24 ft bgs). 
Furthermore, pH was higher than background conditions (i.e., circumneutral to slightly alkaline), 
but lower than in CCR. 

SPLP results summarized in Table 2 (Appendix G) indicate leachable barium, calcium, 
magnesium, and sodium above background in soil samples collected from below the CCR in the 
1971 Basin. However, the concentrations were lower than leachable results from CCR. 

4.5.4 Soil and CCR Mixtures at the LOLA 
 

4.5.4.1 Previous Investigation of the LOLA 
 

Environmental assessments were conducted periodically in the LOLA from 2001 through 2012 
to assess potential CCR impacts. In June 2001, Law Environmental, subsequently Blasland, 
Bouck, and Lee, Inc. (BBL), conducted soil and groundwater assessments following the release 
of white liquor from one of the above ground storage tanks leased to International Paper. The 
release was remediated, but additional investigations were conducted by BBL when DEP 
entered the NC Registered Environmental Consultant (REC) voluntary remediation program 
under the Inactive Hazardous Sites Branch of the NCDEQ to assess potential impacts from 
CCR and petroleum in soil and groundwater. A Remedial Investigation report was submitted to 
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NCDEQ in May 2005 [BBL, 2005]. Soil borings using hand augers and larger test pits were  
used to delineate the extent of CCR in soil within the LOLA to determine the soil impacts. 
Groundwater monitoring wells were also installed as part of these investigations to assess 
groundwater quality in the LOLA. In many cases, the test pits and soil borings were terminated 
near the top of the water table, before reaching the native soil. A Remedial Action Plan was 
submitted by BBL in March 2006 [BBL, 2006]. The proposed remedy was monitored natural 
attenuation of arsenic in groundwater along with administrative controls and land use 
restrictions to address soil and CCR impacts above unrestricted use remedial goals. Limited 
groundwater sampling was performed within the LOLA during the Phase II Groundwater Quality 
Assessment conducted by Catlin [2012]. 

4.5.4.2 Supplemental Investigation of the LOLA 
 

Geosyntec implemented a screening-level assessment of the soils and CCR in the LOLA using 
Geoprobe® investigation techniques to (i) visually assess materials to evaluate composition as 
either soil, CCR, or a mixture, (ii) verify native soil had been reached and (iii) collect soil and/or 
CCR samples from impacted locations [Geosyntec, 2014b]. The sample locations are shown on 
Figure 3 of the Chemical Characterization Report (Appendix G). 

A subset of soil and/or CCR samples was collected from the borings. Following visual 
assessment, twelve soil samples from six locations deemed representative of CCR and 
CCR/soil mixtures were selected along with two additional samples for native soil verification. 

The selected samples were submitted to Lancaster Laboratories for analysis of: 

 the NC Hazardous Substance List metals (Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Hg, Ni, Se, 
Ag, Tl, andZn using Method SW 846-7471B (Hg) and Method SW 846-6010C (all other 
metals); 

 Sr, B, Ba, Mo, and Fe using Method SW 846-6010C; 

 pH using Method SW 846-9045D modified; and 

 leachability of metals using SPLP (EPA Method 1312). 

The analytical results are presented in Table 5 (total metals, pH, and % moisture) and Table 6 
(SPLP) of the Chemical Characterization Report (Appendix G). The analytical results  were 
used to evaluate levels of COI, assess the current leachability potential, and supplement the 
visual identification of CCR to confirm that the vertical extent of CCR has been reached. 

Figure 3 (Appendix G) includes descriptions of the depth increments that appeared to contain 
CCR. Based on the visual identification, the observed CCR appeared to include a range of  
grain sizes, which might indicate a minor presence of fly ash mixed in with mostly bottom ash 
within the LOLA. 

 
The main purpose of this investigation was to evaluate the vertical extent of CCR. The 
elevations (NAVD88) for the bottom of CCR are presented on Figure 4, while Figure 5 of the 
Chemical Characterization Report (Appendix G) depicts isopach contours of the thickness of 
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CCR within the LOLA. The horizontal extent of the LOLA has changed from previously depicted 
delineations and may be subject to further adjustments pending additional investigations within 
this area. SynTerra’s depiction of the waste boundary of the LOLA in the CSA [2015a, 2016b] 
accounts for the updated delineation based on Geosyntec’s and SynTerra’s 2014 and 2015 
investigation results. As shown on Figure 5, the thickness of CCR varies considerably across 
the LOLA but appears to be thickest within the northwestern corner of the LOLA and thinnest 
within the southeastern corner. 

 
The chemical characterization summarized in Table 5 (Appendix G) indicate relatively low 
concentrations of arsenic (up to a maximum of 42 mg/kg), boron (up to 25 mg/kg), chromium 
(up to 25 mg/kg), and iron (up to 16,200 mg/kg) compared to CCR characterized in the 1971 
and 1984 Basins. The chemical signatures did indicate a contribution of CCR when arsenic, 
iron, and chromium were detected at elevated concentrations compared to native soils. The 
concentrations were more consistent with a CCR/soil mixture than pure CCR. 

 
The SPLP data summarized in Table 6 (Appendix G) indicate that this CCR/soil mixture within 
the LOLA did not leach COIs at elevated concentrations. Again, this is in contrast to the CCR 
characterized within the 1971 and 1984 Basins, and it may be another indication that the CCR 
present within the LOLA is mostly bottom ash. 

4.5.5 CCR Interstitial Water 
 

Two CCR piezometers (PZ-1971 and PZ-Int) were installed to monitor water elevations within 
the CCR Basins and collect interstitial water samples for laboratory analyses. Figure 6 of the 
Chemical Characterization Report (Appendix G) shows the locations of the piezometers. 

A CCR interstitial water sample was collected from piezometer PZ-Int, but no sample could be 
collected from PZ-1971 since the piezometer was dry. Field parameters were collected during 
the purging of the piezometer. Table 9 of the Chemical Characterization Report (Appendix G) 
presents the final measured field parameters, and Table 10 (Appendix G) presents the 
analytical results. Tables 7 and 8 (Appendix G) summarize historical groundwater results 
discussed in Section 4.6. The table numbering was kept unchanged to be consistent with the 
Chemical Characterization Report. 

As presented in Table 9 and Table 10 (Appendix G), CCR interstitial water conditions were 
anaerobic, with oxidation-reduction potential (ORP) of -267 millivolts (mV), and pH conditions 
were circumneutral (pH 7.43 s.u.). Additionally, elevated concentrations of arsenic, boron, iron, 
and manganese were detected in CCR interstitial water at this location (i.e., PZ-Int) compared to 
groundwater outside the basins. The elevated concentrations of various constituents detected  
in groundwater well MW-2C are discussed in Section 4.6.3. In general, these interstitial water 
results were consistent with the interstitial water results from the 1971 Basin reported in the 
Phase II Groundwater Quality Assessment Report [Catlin, 2012], although PZ-Int exhibited 
higher boron concentrations and lower manganese concentrations compared to the two 
temporary piezometers sampled during the Phase II Groundwater Quality Assessment. 
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4.6 Historical Groundwater Sampling Results 
 

4.6.1 Overview 
 

Geosyntec performed groundwater investigation activities to supplement historical groundwater 
assessment data collected by other consultants and to fill data gaps as part of the evaluation of 
closure options for the CCR Basins. The field work was implemented in May 2014. 

Geosyntec performed the following groundwater investigation activities as part of the 
supplemental investigation to fill data gaps identified during the review of historical information 
to evaluate potentially applicable CCR Basin closure options: 

 piezometers were installed around the toe of the dike surrounding the CCR Basins; 

 intermediate-depth (22-27 ft bgs), and deeper depth monitoring wells (40-45 ft bgs), 
intervals consistent with the depths of existing monitoring wells designated as “B-” and 
“C-” wells, were installed to supplement existing information on potential impacts to 
ground water in the surficial aquifer at Sutton; 

 groundwater samples were collected from some existing and newly installed monitoring 
wells and piezometers located throughout Sutton, but not included in the NPDES 
compliance sampling plan; and 

 a supplemental groundwater sampling event was implemented using existing 
groundwater monitoring wells located within the LOLA. 

SynTerra installed additional wells and collected additional groundwater samples during the 
2015 investigation as summarized in the CSA [SynTerra, 2015a, 2016b] and CAP [SynTerra, 
2015b, 2016a]. 

4.6.2 Historical Investigations and NPDES Sampling Results 
 

Historical and current groundwater analytical data and field parameters are provided in Table 7 
(metals) and Table 8 (non-metals and field parameters) of the Chemical Characterization Report 
(Appendix G) for sampling events through June 2015. These sampling events are conducted 
under the requirements of the Sutton NPDES permit. Hard copies of laboratory analytical 
reports will be submitted under separate cover consistent with the requirements of the NPDES 
permit. New permit parameters may be included for upcoming compliance sampling. However, 
Tables 7 and 8 (Appendix G) do not include any new parameters and the discussion in this 
report is limited to the parameters routinely monitored until recently. 

Figure 6 and Figure 7 of the Chemical Characterization Report (Appendix G) depict the 
monitoring well network at Sutton. Only existing NPDES monitoring wells that were relevant to 
the supplemental investigation are labeled on these two figures. 

Background well MW-4B on the southeastern side of the Plant has exhibited consistent 
exceedances of the iron groundwater standard [NCDENR, 2013] of 300 µg/L (1,280 µg/L in 
June 2015) and occasional exceedances of the 50 µg/L manganese standard (59 µg/L in June 
2015), while background well MW-5C on the northeastern side of the property has shown 
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exceedances of the manganese standard (441 µg/L in June 2015) and naturally acidic pH 
conditions (pH 5.5 s.u. versus the pH groundwater standard of 6.5 s.u to 8.5 s.u.). This  
indicates that background geochemical conditions are likely contributing to the increased 
solubility of iron and manganese. The negative ORP measured in MW-4B likely contributes to 
the higher solubility of iron, while manganese is expected to be soluble under the acidic 
groundwater conditions in MW-5C. 

 
Monitoring wells within the vicinity of the eastern and southeastern side of the 1971 Basin, 
including MW-2C, MW-17, and MW-18, have historically exhibited elevated concentrations of 
arsenic, boron, iron, and manganese. Occasionally, other metals and TDS were detected at 
slightly elevated concentrations and the groundwater pH was slightly acidic. While elevated 
manganese and iron concentrations and acidic groundwater conditions can be partially 
explained by background conditions, arsenic and boron concentrations are likely attributable to 
the presence of the CCR basins. Monitoring well MW-6C, located to the east of the ICA within 
the 1984 Basin, has historically shown elevated concentrations of boron, iron, and manganese 
as well as acidic groundwater conditions, but only the boron concentrations appear to have 
been elevated when compared to background conditions. This suggests that the clay liner  
within the 1984 Basin may provide increased groundwater protection and that arsenic has either 
been contained within the 1984 Basin or attenuates within a relatively short distance from the 
basin boundary. 

 
Attenuation of arsenic has also been observed within the area outside of the 1971 Basin. A 
compliance monitoring well within this area (MW-21C) is the only well at or beyond the 
compliance boundary that has shown occasional exceedances of the 10 µg/L arsenic 
groundwater standard. However, arsenic concentrations appear to be increasing in this well  
with a current concentration of 53.8 µg/L measured during the June 2015 sampling event. 
Nevertheless, given that MW-21C is the only well in this area exceeding the arsenic standard, 
this suggests that arsenic is not very mobile in groundwater and is expected to be present as 
the less mobile arsenate (i.e., As5+) form as opposed to the more mobile arsenite (i.e., As3+) 
form in groundwater away from the Basins. This has been confirmed using Eh-pH stability 
diagrams for arsenic under site-specific conditions presented in the Data Interpretation and 
Analysis Report [Geosyntec, 2014c]. Similarly, selenium has not been consistently detected 
above its groundwater standard of 20 µg/L with the exception of monitoring well MW-27B along 
the northern side of the 1984 Basin, which had a detection of 28.4 µg/L during the June 2015 
sampling event. Monitoring well MW-24B located along the eastern compliance boundary 
outside of the ICA within the 1984 Basin had historically shown detections above the selenium 
groundwater standard but has been non-detect during the past nine sampling events. 

 
However, boron, which acts as a conservative ion that does not get attenuated via sorption, has 
historically shown concentrations above its groundwater standard of 700 µg/L in multiple 
monitoring wells at or beyond the compliance boundary. This includes compliance boundary 
wells MW-21C (2,120 µg/L in June 2015), MW-22C (2,560 µg/L in June 2015), MW-23B 
(currently at 137 µg/L and therefore, below the standard), MW-23C (2,050 µg/L in June 2015), 
MW-24B (currently at 409 µg/L and therefore, below the standard), and MW-24C (1,040 µg/L in 
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June 2015). Furthermore, several wells beyond the compliance boundary have historically 
shown exceedances of the boron groundwater standard. These wells include MW-12 (along the 
property boundary next to S.T. Wooten Corporation; 1,470 µg/L in June 2015), MW-19 
(downgradient of MW-21C; 2,080 µg/L in June 2015), and MW-31C (along the property 
boundary next to S.T. Wooten Corporation; currently at 381 µg/L and therefore, below the 
standard). 

 
Given that MW-12 and MW-31C are approximately 1,300 ft and 1,200 ft, respectively, east of 
the waste boundary suggests that groundwater extraction at the S.T. Wooten Site may influence 
groundwater flow pattern at Sutton. Furthermore, it is noted that the deeper C-wells (screened 
at about 40 ft to 45 ft bgs) generally exhibit higher concentrations of most COIs as compared to 
the B-wells, which are screened around 22 ft to 27 ft bgs. 

 
Two temporary piezometers were installed during the Phase II Groundwater Quality 
Assessment [Catlin, 2012] within the CCR along the western end of the 1971 Basin. Results 
indicated elevated levels of arsenic, iron, and manganese, and slightly elevated levels of boron. 
These concentrations were generally consistent with the results reported in groundwater 
immediately outside the eastern and southeastern side of the 1971 Basin discussed above. 

4.6.3 Supplemental Groundwater Monitoring 
 

4.6.3.1 Overview 
 

Three intermediate-depth monitoring wells (MW-34B, MW-35B, and MW-36B) and four deep 
monitoring wells (MW-27C, MW-34C, MW-35C, and MW-36C) were installed at Sutton as part 
of this supplementary investigation. Additionally, eight groundwater piezometers (GWPZ-1A/B 
through GWPZ-4A/B) were installed to monitor groundwater elevation at the toe of the dike 
around the CCR Basins. These piezometers were not sampled for chemical characterization 
and, therefore, are not further discussed in this section. However, some of the borings for these 
piezometers were used to construct cross-sections discussed below. These wells and 
piezometers are depicted on Figure 6 of the Chemical Characterization Report (Appendix G). 

Depth-to-water measurements and groundwater samples were collected from the newly 
installed monitoring wells and piezometers after they had been allowed to stabilize for 
approximately one week after installation. Unfiltered groundwater samples were collected using 
low-flow sampling methods as described in EPA Region 4 Groundwater Sampling SOP [EPA, 
2011b]. 

As indicated above, SynTerra installed additional wells and collected additional groundwater 
and CCR interstitial water samples during the 2015 investigation as summarized in the CSA 
[SynTerra, 2015a, 2016b] and CAP [SynTerra, 2015b, 2016a]. 

Bednarcik Exhibit 11 
Docket No. E-2 Sub 1219 

Sutton SARP 
Page 36 of 96



Geosyntec Consultants of North Carolina, PC 
Duke Energy Coal Combustion Residuals Management Program 
L.V. Sutton Energy Complex Site Analysis and Removal Plan 

April 2017 

  Revision 1  

27 

 

 

 

4.6.3.2 Groundwater Sampling and Testing 
 

Groundwater samples were collected from monitoring wells installed by Geosyntec and from 
select existing monitoring wells and piezometers. Samples were sent under chain-of-custody 
protocol to Lancaster Laboratories for analysis of: 

 the NC Hazardous Substance List metals (Sb, As, Be, Cd Cr, Cu, Pb, Mn, Hg, Ni, Se, 
Ag, Tl, and Zn) using Method SW 846-7471B (Hg) and Method SW 846-6010C (all other 
metals); 

 major cations (Ca, Mg, Na, and K) using Method SW 846-6010C; 

 major anions (Cl, Br, SO4, alkalinity (as HCO3), and nitrate/nitrite [NO3/NO2]) using EPA 
Method 300.0 (Cl, Br, SO4, NO3/NO2) and EPA Method 310.1 (HCO3); 

 Sr, B, Ba, Mo Fe, and V using Method SW 846-6010C; and 

 TDS using Standard Method 2540 C-1997. 

The newly installed wells discussed above were used to supplement the existing monitoring 
network, especially with respect to the areas northeast and north of the 1984 Basin. Select 
monitoring wells that do not serve as routine compliance monitoring wells were sampled to 
evaluate groundwater quality conditions along several transects away from the CCR Basins. 
These transects included MW-2B/2C and MW-3B (near the 1971 Basin), MW-6B/6C and PZ-25 
(near the ICA within the 1984 Basin), MW-34B/34C and MW-35B/35C (northeast of the 1984 
Basin), and MW-36B/36C and MW-27C to the north of the 1984 Basin. Well MW-5B was 
included as a background well. 

 
These wells and transects are shown on Figure 7 and the results are summarized in Table 9 
(Field Parameters) and Table 10 (Analytical Results) of the Chemical Characterization Report 
(Appendix G). 

 
4.6.3.2.1 Background Conditions 

 
Background well MW-5B indicated low to non-detect results for most COIs, consistent with 
results from historical sampling events of other background wells (i.e., MW-4B and MW-5C). 
However, iron was detected at 700 µg/L, which is above its groundwater standard (300 µg/L), 
indicating that geochemical background conditions contribute to elevated levels of iron in 
groundwater. Manganese was not detected above its groundwater standard of 50 µg/L despite 
fairly acidic conditions within this well (pH 3.94), while the deeper compliance background well 
(MW-5C) has historically exhibited elevated concentrations of manganese (but not iron). 

Both the historical investigations including background wells MW-4B and MW-5C as well as the 
supplemental investigation including background well MW-5B have indicated that the 
groundwater at the Site has exhibited naturally acidic conditions. Furthermore, the historical 
data for MW-4B and MW-5C have also established naturally elevated concentrations of iron and 
manganese above their respective groundwater standards. It is noted, however, that the 
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shallower background well MW-5B sampled during the supplemental investigation did not 
exhibit elevated concentrations of these constituents above groundwater standards. 

4.6.3.2.2 Site Groundwater Conditions 
 

Well MW-2B exhibited low concentrations of COIs; however, the deeper well MW-2C indicated 
elevated concentrations of several COIs, including arsenic (278 µg/L), boron (3,020 µg/L), iron 
(9,510 µg/L), manganese (375 µg/L), and TDS (542 mg/L). The levels were consistent with 
historical results from this well. Well MW-3B downgradient of the MW-2B/2C well pair exhibited 
low COI concentrations. However, it is likely that this well is screened too shallow to evaluate 
whether the elevated concentrations found in MW-2C were attenuated along the groundwater 
flow path. 

With the exception of boron and manganese, the well pair MW-6B/6C exhibited low 
concentrations of COIs. The boron concentrations were approximately consistent with each 
other, while manganese concentrations were higher in MW-6C as compared to MW-6B.  
Overall, these concentrations were lower than the levels detected in MW-2C, indicating that the 
clay liner within the 1984 Basin provides a level of groundwater protection that is not found 
within the unlined 1971 Basin. The downgradient piezometer PZ-25, which is screened at the 
same depth as MW-6B but is located beyond the compliance boundary, did exhibit low 
concentrations of COIs and indicated attenuation of these constituents away from the basins. 

 
Similarly, the newly installed well pair MW-34B/34C indicated low levels of COIs. However, the 
deeper well MW-34C exhibited somewhat elevated concentrations of manganese (303 µg/L) 
and iron (613 µg/L), even though these concentrations were consistent with background 
conditions. The downgradient newly installed well pair MW-35B/35C (located approximately 
coinciding with the compliance boundary) exhibited similar concentrations of COIs as wells MW- 
34B/34C, even though iron (2,810 µg/L) and manganese (345 µg/L) concentrations were 
somewhat higher in MW-35C and were above their respective groundwater standards. This can 
also likely be attributed to background conditions, and other CCR indicator parameters such as 
arsenic and boron were non-detect or low at these locations. This finding is further evidence  
that the clay liner is fairly effective in protecting groundwater from CCR leaching. However, well 
MW-35C did exhibit a selenium detection of 55 µg/L, which is above its groundwater standard of 
20 µg/L. The wells closer to the basin boundary (i.e., MW-34B/34C) exhibited concentrations 
below the PQL of 40 µg/L, suggesting that the 1984 Basin is unlikely to be a continuing source 
of selenium and that this elevated detection in MW-35C may be the result of historical leaching. 

 
The northern transect formed by the newly installed well pair MW-36B/36C and the newly 
installed well MW-27C indicated a very similar pattern of generally low concentrations of COIs, 
but elevated levels of iron and manganese in the deeper wells MW-36C and MW-27C. Again, 
well MW-27C indicated an elevated selenium concentration of 55 µg/L, while the well pair closer 
to the basin boundary (i.e. MW-36B/36C) exhibited levels below the PQL. 

 
One well (MW-31B) was sampled along the property boundary with the S.T. Wooten Site. 
Elevated concentrations of iron (1,390 µg/L) were detected in this well, but this is likely 
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attributable to background conditions. The deeper compliance well MW-31C (not sampled for 
this investigation) has historically shown elevated concentrations of iron (about twice the levels 
found in MW-31B), manganese, and boron. 

4.6.4 Groundwater Monitoring at the LOLA 
 

Unfiltered water samples were collected from the nine existing wells within the LOLA and 
analyzed for the same parameters as outlined in previous subsections for the wells and 
piezometers around the CCR Basins. 

Figure 3 of the Chemical Characterization Report (Appendix G) depicts the monitoring well 
locations (as well as the boring locations for the soil and CCR samples described in Section 
4.5.4.2 above). 

Water quality samples were collected from all existing monitoring wells within the LOLA, 
including MW-13, MW-13D, MW-14, MW-15, MW-15D, MW-16, MW-16D, MW-20 and MW-20D. 
During purging of the wells, field parameters were collected and the readings are summarized in 
Table 11 of the Chemical Characterization Report (Appendix G). As shown in Table 11 
(Appendix G), pH conditions were relatively uniform and circumneutral to slightly acidic and 
redox conditions were generally mildly reducing. This is consistent with other monitoring 
locations throughout the Site (including background conditions), even though many locations 
across Sutton appear to have more oxidizing conditions. The difference might be related to the 
input from natural organic matter (e.g., decaying leaf litter within the densely vegetated areas in 
the northern part of the LOLA) and/or potential historical impacts of petroleum hydrocarbons 
around the former aboveground storage tank (AST) area within the southern part of the LOLA. 

The analytical results are presented in Table 12 of the Chemical Characterization Report 
(Appendix G). Consistent with historical sampling results, the arsenic concentration in MW-13 
(shallow well) was elevated (218 µg/L); however, boron concentration was only slightly elevated 
(935 µg/L). On the other hand, the deep well at this location (MW-13D) indicated a low arsenic 
concentration (9.6 µg/L), but an elevated boron concentration (2,350 µg/L), which likely did not 
originate within the LOLA, but from the upgradient deeper zones within the 1971 Borrow Area. 
Note that the MW-13 well cluster is located within the compliance boundary. Shallow monitoring 
well MW-15, which appears to be located at the previously established compliance boundary 
around the LOLA, indicated an arsenic concentration of 31.2 µg/L, exceeding the groundwater 
standard of 10 µg/L. Manganese and iron concentrations were elevated throughout the LOLA, 
which is generally consistent with conditions across Sutton (including background conditions). 

4.7 Groundwater Potentiometric Contour Maps 
 

As described in Section 4.1, the general vicinity around Sutton is within the Tidewater sub- 
region of the Coastal Plain where many rivers and streams are affected by oceanic tides.  
Sutton itself is underlain by three hydrogeological units which dip and thicken toward the east. 
The uppermost unit is the Surficial Aquifer which is made up of Quaternary age near shore to 
shore deposits (e.g. stream, terrace, and barrier shore deposits), composed typically of sand, 
with some clay [Bain, 1970]. The second unit is a confining layer that is part of the Peedee 
formation, which ranges from a clay, silty clay, sandy clay, to clayey sand [Winner & Coble, 
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1996]. This confining unit is discontinuous near Sutton and can range in thickness from 0 to 89 
ft [McSwain et al., 2014]. Data from the USGS [McSwain et al., 2014] and Geosyntec’s 
investigations confirm that the confining layer is laterally discontinuous and, when present, 
varies in thickness between 0.5 to 5-ft thick [Geosyntec, 2015a]. Below the confining layer, 
where present, is the Cretaceous age Peedee Aquifer. The Peedee Aquifer consists of marine 
environment deposits, which typically consist of silt, sand, clay, and some consolidated 
sandstone and limestone [Winner & Coble, 1996]. Zones of the middle Peedee Aquifer often 
contain increased clay and silt content, which can create local confined to semiconfined 
conditions [Harden et al., 2003]. Water level measurements collected by Geosyntec on 19 May 
2014 and shown on Figure 15 indicate the presence of a groundwater divide in the general 
vicinity of Sutton. To the west of Sutton, groundwater flows in a westward direction, towards the 
Cape Fear River. To the east of Sutton, groundwater flows in an eastward direction, towards  
the Northeast Cape Fear River. Additional updated information is provided in the CSA and CAP 
[SynTerra, 2015a, 2015b, 2016a, 2016b]. 

As such, Sutton is conceptualized as located in a sedimentary basin with two distinct 
hydrogeological units: (i) an overlying sand unit representing the Surficial Aquifer (which 
includes the dike fills and CCR); and (ii) the Peedee aquifer comprised of a discontinuous upper 
confining unit, an upper sandy portion, a middle portion which contains semi-confining zones of 
increased silt, clay and silty sand content, and a lower sandy zone. Hydraulic conductivity for 
the sand portions of the Surficial and Peedee Aquifers are assumed to be similar, given their 
similarity in geological composition. Hydraulic conductivity for the discontinuous confining layer 
and for the zones of semi-confining clays to silty sands is conceptualized to have a hydraulic 
conductivity lower than the Surficial and Peedee Aquifers. Both the discontinuous Peedee 
confining unit and the semi-confining zones are also assumed to be leaky, allowing for vertical 
flow between the Surficial and Peedee Aquifers at Sutton. This is supported and confirmed by 
borings at the Site which showed that the Peedee confining unit was sparsely present. A 
groundwater divide is estimated to exist within the center of the Site, causing groundwater to 
flow both to the east and to the west, discharging into either the Northeast Cape Fear River or 
Cape Fear River. Rivers and the Surficial Aquifer are assumed to be tidally influenced. The 
Peedee aquifer is assumed to not be influenced by the tides, given its depth. 

4.8 Figures: Cross Section Vertical and Horizontal Extent of CCR within the Basins 
 

Cross-sections were developed to summarize and graphically depict groundwater impacts at the 
Site. These cross-sections are depicted on Figures 8 through 10 of the Chemical 
Characterization Report (Appendix G). Figure 8 shows the locations of the cross-sections. 
Figure 9 depicts cross-section A-A’, which was cut from west to east along the northern 
boundary of the 1984 Basin, and cross-section B-B’, which was cut from west to east along the 
southern end of the 1971 Basin, including a small part of the northwestern corner of the LOLA 
and across the Discharge Canal. Figure 10 depicts cross-section C-C’, which was cut from  
north to south across both the 1971 and 1984 Basins and towards the southern extent of the 
LOLA. Note that the cross-sections were limited to the areas within the compliance boundaries 
of the 1971 and 1984 Basins as well as the LOLA. Therefore, they do not delineate the 
horizontal or vertical extent of groundwater exceedances across Sutton, which would be 
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impractical to delineate given the widespread occurrences of elevated levels of iron, 
manganese, and acidic pH conditions, much of which can be attributed to natural background 
conditions. Furthermore, boron concentrations are elevated at multiple monitoring locations 
outside the compliance boundary. Additional cross-sections, including monitoring wells showing 
exceedances of groundwater standards, can be found in the CSA [SynTerra, 2015a, 2016b]. 

These cross-sections include the monitoring wells, piezometers, and other borings used to 
construct them. Where applicable, wells and piezometers indicate groundwater  detections 
found to be in excess of groundwater standards. Note that CCR interstitial water concentrations 
are not depicted given that these results do not represent groundwater conditions. These CCR 
interstitial water results are discussed in Section 4.5.5. 

As can be seen on cross-section A-A’, the shallower B-wells do not indicate exceedances of 
groundwater standards, while the deeper C-wells do indicate exceedances of groundwater 
standards for iron, manganese, and in the case of MW-35C, for selenium. Given the relative 
protectiveness of the clay liner within the 1984 Basin as well as the naturally elevated 
concentrations of iron and manganese, the iron and manganese exceedances are partially 
attributable to background conditions. The selenium exceedance is likely attributable to 
historical leaching from CCR. 

Cross-section B-B’ illustrates exceedances of the groundwater standards within the 
northwestern corner of the LOLA (the MW-13 well cluster) and outside the southeastern corner 
of the 1971 Basin. These exceedances include iron, manganese, boron, and arsenic. As 
previously discussed, the exceedances of iron and manganese are partially attributable to 
background conditions, while the boron and arsenic exceedances are linked to the CCR within 
the 1971 Basin. 

Cross-section C-C’ depicts conditions from the compliance boundary north of the 1984 Basin to 
the southern extent of the LOLA. Review of Cross-section C-C’ indicates groundwater  
standards for iron, manganese and arsenic are exceeded at the southern extent of the 
compliance boundary for the LOLA (i.e, MW-15 well cluster), while groundwater standards for 
manganese and selenium are exceeded within the shallow and deep wells of the MW-27 cluster 
and standards for iron are exceeded within the deeper well of the MW-27 well cluster at the 
northern compliance boundary. 
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5. GROUNDWATER MODELING ANALYSIS 
 

Initial groundwater modeling was performed as part of the first phase of the CAP [SynTerra, 
2015b]. The groundwater flow model was developed using the three-dimensional finite 
difference model MODFLOW. The modelling included groundwater fate and transport, 
geochemistry and other supporting studies. The model matched observed conditions and was 
used to predict the distribution of selected constituents over 5, 15, and 30 year periods for 
scenarios assuming existing conditions, CCR cap in place, and CCR removal. The groundwater 
modeling was further refined as part of the second phase of the CAP [SynTerra, 2016a]. 
Background information is provided in the CSA [SynTerra, 2015a, 2016b]. Further discussion of 
the modeling analysis and results are provided in the CAP [SynTerra, 2015b, 2016a]. Post- 
closure groundwater modeling was also prepared by SynTerra and provided in Appendix A. 
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6. BENEFICIAL REUSE AND FUTURE USE 
 

6.1 CCR Material Reuse 
 

DEP considers CCR beneficial use in an environmentally responsible manner for CCR that is 
produced at its plants or is removed from existing basins. CCR basin closure by removal 
presents the opportunity for CCR beneficial reuse. DEP has a team dedicated to identifying 
beneficial use opportunities and evaluating their feasibility. Consistent with CAMA  
requirements, Part III, Section 4.(e), DEP issued a request for proposals to conduct a beneficial 
use market analysis, study the feasibility and advisability of installing existing beneficiation 
technologies, and examine innovative technologies. 

Approximately 2 million tons of CCR are anticipated to be transported off-site prior to operation 
of the on-site landfill for beneficial reuse as lined, structural fill at the Brickhaven Clay Mine, 
located in Chatham County, NC. Section 9 discusses the final disposition of the remaining CCR 
at Sutton. 

At this time, no additional CCR beneficial use opportunities have been identified. Findings 
indicate that large-scale beneficiation technologies are not feasible to install at this time in light 
of the 1 August 2019 CAMA closure deadline and the large investment that would be required, 
beneficiation is unsupportable on the basis of economic and business criteria. However, the 
final closure design does consider long-term reclamation of CCR should feasible beneficial uses 
be identified in the future. This does not necessarily change the general design but considers 
reclamation as part of the overall site planning and permitting. 

6.2 Site Future Use 
 

The primary land use after closure will be open green space in the 1984 Basin and open water 
for the 1971 Basin. Both land uses will promote the creation of wetland areas and wildlife 
habitats. The 1971 Basin will effectively become an extension of the Cooling Pond and may be 
used accordingly. 

Given that all the CCR will be removed, there is no containment system that the post-closure 
use of the property could affect. Post-closure conditions will not affect future land use at Sutton 
The post-closure use shall not affect the integrity of the function of the monitoring systems. 
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7. CLOSURE DESIGN DOCUMENTS 
 

7.1 Engineering Evaluations and Analyses 
 

Additional engineering evaluations and analyses are planned in support of the selected final 
closure option presented in Section 1.2. The proposed analyses and evaluations include, but 
are not limited to, the following: 

 slope stability (local, global, and pseudo-static as appropriate); 

 erosion and sediment control (E&SC); and 

 stormwater management. 

In addition, a Confirmatory Sampling and Testing Plan to identify the bottom of CCR will be 
implemented. The details of this plan will be included in the 2016 Update Coal Ash Excavation 
Plan to be submitted to NCDEQ December 2016. 

Engineering analyses and evaluations associated with the on-site CCR landfill are presented in 
the On-site CCR Landfill Construction Application Report [Geosyntec, 2015b]. 

7.2 Removal Plan Drawings 
 

WSP Sells, Inc. (WSP) of Cary, NC provided a survey map and performed a limited bathymetry 
survey within the 1984 Basin (secondary basin with water) and near shore areas of the Cooling 
Pond and Discharge Canal. Geosyntec supplemented the contours for the areas outside the 
basins, not covered by these survey maps, using the NC Department of Transportation 
(NCDOT) LIDAR survey map dated May 2007 for the purposes of developing the Removal Plan. 

The Removal Plan Drawing Set developed by Geosyntec includes the following drawings: 

Drawing 1 Title Page 

Drawing 2 Existing Conditions 

Drawing 3 Interpreted Bottom of CCR 

Drawing 4 Volume Isopach of CCR 

Drawing 5 Final Grading – Plan View 

Drawing 6 Final Grading – Sections I 

Drawing 7 Final Grading – Sections II 

Drawing 8 Erosion and Sediment Control Plan 

Drawing 9 Erosion and Sediment Control Details 

The Drawing Set presented herein is accurate at the time of preparing the Removal Plan and is 
subject to change pending further discussion with DEP. 
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7.3 Specifications 
 

The proposed closure at Sutton is assumed to be implemented and constructed with quality 
materials. The technical specifications for all construction materials are presented in Appendix 
H. 

7.4 Construction Quality Assurance Plan 
 

The proposed closure at Sutton is assumed to be implemented and constructed using good 
construction practices, and that a good CQA program will be implemented. The CQA Plan for 
construction activities is presented in Appendix I. 
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8. MANAGEMENT OF WASTEWATER AND STORMWATER 
 

8.1 Stormwater Management 
 

This section describes the existing surface water runoff patterns and stormwater management 
features at Sutton, including general site topography, soils, and stormwater control structures. 
As described in Section 3.3, Sutton has a single NPDES permit and the sections related to 
stormwater are described below. This section also describes conceptual basin closure 
stormwater management plans and provisions for E&SC. 

8.1.1 Existing Surface Water Runoff and Stormwater Management Features 
 

The primary stormwater management features at Sutton include the 1971 Basin, the 1984 
Basin, and a Discharge Canal that conveys water from the plant to the Cooling Pond. Figure 1 
presents a site map depicting these features, including the relative proximity of the LOLA and 
existing plant operations. 

The 1971 Basin covers an area of approximately 54 acres. Stormwater runoff is directed toward 
a surface water impoundment located along the west side of the basin, adjacent to the Cooling 
Pond. In 1983, the dikes of the 1971 Basin were raised by approximately eight ft. The 1971 
Basin operated from 1971 to 2013 for CCR disposal and currently only receives stormwater. 
Stormwater discharge from the 1971 Basin is regulated by an existing riser structure and 
discharge pipe. Stormwater discharge from the 1971 Basin to the Cooling Pond is limited to 
infrequent and high-intensity storm events due to the relatively low normal water surface 
elevation within the impoundment area, the height of the riser structure control elevation, and 
resulting storage capacity. 

The 1984 Basin covers an area of approximately 82 acres and was operated from 1984 to 2013. 
In 2006, an ICA was constructed within the footprint of the 1984 Basin. Stormwater runoff is 
directed toward a surface water impoundment located at the north side of the basin and 
adjacent to the Cooling Pond. Similar to the 1971 Basin, the 1984 Basin currently only receives 
stormwater, with discharge regulated by an existing riser structure and discharge pipe. 
Stormwater discharge from the 1984 Basin to the Cooling Pond is limited to infrequent and high- 
intensity storm events due to the relatively low normal water surface elevation within the 
impoundment area, the height of the riser structure control elevation, and resulting storage 
capacity. 

8.1.2 Soils 
 

Native soil types in the basin areas are generally characterized as well-drained (Type A) soils. 
As a result of the soil types present and the hydraulic conductivity previously documented in this 
report infiltration of stormwater into the underlying soils is relatively efficient (with the exception 
of the lined 1984 Basin). For areas exhibiting well-draining soils, peak stormwater discharge 
rates generated from the site are more readily managed, and erosion and sedimentation 
potential is reduced. 
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8.1.3 Current NPDES Permit 
 

Sutton’s NPDES Permit NC0001422 includes eight wastewater outfalls, four of which are 
internal outfalls that discharge to the effluent channel and four external outfalls that discharge to 
water bodies. The permit also includes seven internal stormwater outfalls that discharge to the 
effluent channel. The two receiving waterbodies are Sutton Lake (Cooling Pond) and the Cape 
Fear River. Outfall 001 is located at the southwest corner of the Intake Canal discharges into 
the Cape Fear River. Outfall 002 is located at the west side of the 1971 Basin and discharges 
into the Cooling Pond. Outfall 004 is located at the northwest side of the 1984 Basin and also 
discharges into the Cooling Pond or is routed to Outfall 001. Outfall 008 is located at the end of 
the effluent channel and conveys primarily recirculating cooling water, as well as stormwater 
and wastewater from internal outfalls, to the Cooling Pond. These outfalls are monitored in 
accordance with the following permit conditions: 

 
 Outfall 001: Released Cooling Pond discharge, recirculation cooling water, non-contact 

water, and treated wastewater from the 1971 and 1984 Basins. Weekly and monthly 
monitoring screen the waters from the basin treatment system for various common 
pollutants attributed to the CCR generated in the processes at the plant. Additionally, 
since this is a direct discharge to the river, Outfall 001 has a toxicity testing requirement. 

 Outfall 002: Discharges waters from the 1971 Basin, which is released to the Cooling 
Pond; parameters of concern for testing are arsenic, selenium, mercury, iron, aluminum, 
copper and zinc. This outfall also has a toxicity testing requirement. The plant has not 
discharged from this outfall since power generation ceased in November 2013. 

 Outfall 004: Releases waters from the 1984 Basin; it consists of CCR sluice water, coal 
pile runoff, low volume wastes, and stormwater runoff. This wastewater can directly 
discharge into the Cape Fear River via Outfall 001, or to the Cooling Pond. The 
monitoring requirements at this outfall are identical to those at Outfall 002. Similar to 
Outfall 002, the plant has not discharged from this outfall to the Cooling Pond since 
November 2013. Discharges from the 1984 Basin are currently directed to the Cape 
Fear River via Outfall 001. 

 Outfall 008: This outfall was newly created in 2015 after NCDEQ reclassified the Cooling 
Pond as waters of the state (Sutton Lake). Cooling water and wastewater from the 
combined cycle facility are currently conveyed to the Cooling Pond through this outfall. 
Stormwater from Internal Outfalls SW001 through SW007 are also directed to  this 
outfall. Parameters limited in the NPDES permit are similar to those described for the 
other outfalls, in addition to temperature as described below. 

NCDEQ historically has permitted a temperature mixing zone in the Cape Fear River to account 
for the discharge of heated water from the plant through the Cooling Pond into the Cape Fear 
River via Outfall 001. The mixing zone extends from 2,700 feet upstream of the Outfall 001 
discharge gate to 6,600 feet downstream. The NCDEQ Fact Sheet associated with NPDES 
Permit NC0001422 states that Sutton has to develop a strategy to meet the state temperature 
standard in the Cooling Pond. NPDES Permit NC0001422 states that the instream temperature 
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1000 feet from Outfall 008 shall be monitored weekly but that the temperature limit of the 
receiving water (the Cooling Pond), which shall not be increased by more than 2.8°C above 
ambient water temperature and in no case exceed 32°C, is not being implemented until further 
notice. 

8.1.4 Conceptual Basin Closure Stormwater Management 
 

This section presents a conceptual level discussion of the anticipated work associated with one 
possible stormwater management solution. A final stormwater management plan for the basins 
will be prepared at a later date and submitted under a separate cover. 

The final grading plan for the basin closure design is shown on Drawing 5. During excavation 
and removal of CCR deposits from the 1971 Basin, 1984 Basin, and the LOLA stormwater 
runoff will be managed and contained within the limits of each individual basin or work area. 
Thus, no off-site stormwater discharge will take place from the active excavation areas during 
construction. 

Once the CCR deposits are removed, the excavation side slopes will be graded to 3:1 
(horizontal to vertical) slopes and stabilized using erosion control matting and permanent 
seeding. The dikes separating the 1971 Basin from the Discharge Canal and Cooling Pond will 
then be breached in the areas designated on the drawings, establishing a hydraulic connection 
between the 1971 Basin, the Discharge Canal, and the Cooling Pond. 

For the 1984 Basin, the Removal Plan includes establishing a gentle surface slope from east to 
west, directing surface runoff toward the Cooling Pond. During grading operations, the surface 
flow will be directed toward a temporary sediment basin through a combination of surface 
channels and diversion berms. The sediment basin will be sized for capturing sediment 
generated from the effective disturbed drainage area, and to treat total suspended solids (TSS) 
loading to NCDEQ standards. 

8.1.5 Erosion and Sediment Control 
 

Stormwater management and E&SC will be provided throughout each phase of basin closure 
construction through the design, installation, and maintenance of numerous E&SC measures 
(i.e. sediment fence, check dams, sediment basins, temporary and permanent vegetation) and 
open channels, stormwater pipes, and overflow structures. A site-wide E&SC permit  for  
clearing and grading activities ancillary to the basin closure work was received from the Division 
of Energy, Mineral, and Land Resources on 18 March 2016. A phased approach will be used to 
identify and design appropriate stormwater management and E&SC features necessary for 
each specific phase of construction, modifying the permitted features and controls as 
construction progresses. 

Although design and discussion of the phased construction features are beyond the scope of 
this document, a preliminary, final conditions E&SC plan and details are provided in Drawings 8 
and 9, respectively. 
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8.2 Wastewater: Overview 
 

This section presents a conceptual level discussion of the anticipated work associated with one 
possible wastewater management solution. A final wastewater management plan for the basins 
will be prepared at a later time and submitted under a separate cover. 

CAMA calls for a description of wastewater disposal provisions in the Removal Plan. In October 
2014, DEP provided a Work Plan document to NCDEQ which outlined a plan that included 
wastewater handling and treatment based on the current NPDES permit limits. Since then, 
Sutton has received a new NPDES permit that prescribes limits for CCR basin wastewater 
discharges through both bulk and interstitial dewatering activities. Treated CCR basin water will 
be discharged through the North 1984 Basin tower at existing permitted Outfall 001 to the Cape 
Fear River, with numerical limits for arsenic, selenium, mercury, copper, and iron. During 
interstitial dewatering, flow rates will be limited to be consistent with historic rates (2.1 million 
gallons per day [MGD]). As previously stated, a toxicity test is also required for this outfall. 

The current CCR removal plan calls for the removal of CCR from the 1971 Basin through 
different methods than from the 1984 Basin and LOLA. Complete dewatering of the 1971 Basin 
to then allow for heavy excavation equipment to operate directly on top of the CCR in the basin 
has been deemed impractical due to the high groundwater recharge rates (e.g., the dewatering 
rate could likely not keep up with the recharge rate under practical scenarios). Therefore, the 
planned removal of CCR from the 1971 Basin incorporates hydraulic dredging and dewatering 
of the resulting dredged material. 

The wastewater generated during CCR removal will be directed back to the 1971 Basin. As 
shown in Drawing 5, DEP plans to remove portions of the dike separating the 1971 Basin from 
the Cooling Pond to combine them into one water body. As such, the 1971 Basin will require 
water treatment for COI prior to dike removal to create the larger Basin. The wastewater 
management plan has not yet been finalized. However, the discharge procedure could include 
monitoring the discharge from the 1971 Basin to the Cooling Pond for a specific time period 
and/or a sampling program for the 1971 Basin prior to/and or during dike removal to ensure that 
the water in the 1971 Basin as a whole meets NPDES discharge limits. 

Regardless of current and future NPDES permit requirements, wastewater is anticipated to 
require onsite treatment for TSS, metals, and other COI before discharge to the Cape Fear 
River or the Cooling Pond. 

 
8.2.1 NPDES Permit Limits 

 
Both the Cape Fear River and Sutton Lake (Cooling Pond) are classified as Class C-Swamp 
waters in the Cape Fear River Basin. As described above, NPDES Permit NC0001422 as it 
pertains to CCR basin water authorizes the facility to discharge from Outfalls 004 (to Cooling 
Pond) and 001 (to Cape Fear) as described below. Additional NPDES Permit limits are 
described in Section 8.1.3. 
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 Outfall 001: Cooling Pond blowdown, recirculation  cooling  water,  non-contact  
cooling water, and treated wastewater from the 1971 and 1984 Basins. This outfall 
discharges to the Cape Fear River. 

 
 Outfall 004: CCR sluice water, coal pile runoff, low volume wastes, and stormwater 

runoff. This internal outfall discharges to either the Cooling Pond or via Outfall 001 to 
the Cape Fear River. 

 
The NPDES permit for Sutton contains discharge limits and monitoring requirements for CCR 
basin wastewater, which makes a distinction for treatment limits for (1) bulk water above the 
settled CCR layer that does not involve mechanical disturbance from the CCR and (2) interstitial 
water. Currently, treated wastewater from the 1984 Basin is discharged through Outfall 001 to 
the Cape Fear River. Numerical limits for bulk and interstitial water discharge through Outfall 
001 are provided in Table 7 and Table 8, respectively. Limits for Outfall 004 to the Cooling  
Pond for bulk water are provided in Table 9. 

 
8.2.2 Treatment Methods Evaluation 

Water quality sampling and analysis of bulk water from the 1971 and 1984 Basins and 
entrapped water from the 1971 Basin have been conducted as part of CCR basin dewatering 
design at Sutton to help evaluate water quality with respect to NPDES Permit discharge limits 
and monitored parameters, and serve as a basis of design for water treatment. Based on these 
results, bulk water characteristics are consistent with historical water discharged at the plant 
and therefore does not require additional treatment. Interstitial water will require treatment 
before discharge. 

Bulk dewatering from the 1984 Basin is currently underway. The treatment system to meet 
NPDES permit limits for interstitial water has been designed, evaluated, and installed. 

However, the treatment methodology for water from the 1971 Basin generated during hydraulic 
dredging has yet to be finalized. For that water, a treatment method evaluation using the Basis 
of Design Report will be performed. The treatment system will also account for requirements for 
the breach of the dike between the Cooling Pond (Sutton Lake) and the 1971 Basin dike and 
has yet to be finalized. 

8.2.2.1 Equipment Evaluation 

Relevant treatment technologies (unit processes) that can achieve the treatment goals set forth 
in the Basis of Design Report for the 1971 Basin dredge water will be identified. The 
technologies will be screened as to their potential ability to treat the targeted constituents based 
upon published literature and vendor information. The evaluation will include a qualitative 
analysis of the cost of the technologies from both a capital and operations standpoint. In 
addition, this evaluation will include a constructability analysis to determine if land area is 
available and the infrastructure (electric, water, etc.) improvements that would be required for 
implementation of the technology. 

Bednarcik Exhibit 11 
Docket No. E-2 Sub 1219 

Sutton SARP 
Page 50 of 96



Geosyntec Consultants of North Carolina, PC 
Duke Energy Coal Combustion Residuals Management Program 
L.V. Sutton Energy Complex Site Analysis and Removal Plan 

April 2017 

  Revision 1  

41 

 

 

 

8.2.2.2 Bench and Pilot Testing Plan Development 

Depending on the water quality requirements for the combined Cooling Pond/1971 Basin water 
body, bench and/or pilot testing of the selected technologies may be required to ensure that the 
treatment system can meet the discharge goals for COI. The limits for these COI, if similar to 
those for the Outfall 004 discharge, for example, would be at low concentrations that will require 
assurances if the removal is achievable by the technologies. As part of this task, a bench, 
and/or pilot testing plan may be developed to evaluate the technologies and develop data 
required for the detailed design of the treatment system. 

8.2.2.3 Calculations Packages 

Technology evaluation and (if required) bench and/or pilot testing, and engineering calculations 
will be prepared for the treatment system using data collected and developed from the Basis of 
Design Report. These calculations will be utilized for the equipment sizing in the detailed  
design of the treatment system. 

8.2.2.4 Wastewater Treatment System Evaluation Report 

A wastewater treatment system evaluation report that will incorporate the feasibility of 
alternative treatment options, schedule, cost, and dewatering approach must be provided. 
Geosyntec will evaluate equipment and treatment methods based upon the work conducted in 
the previous subtasks to prepare a design document package moving forward. A 
constructability analysis will also be performed to identify potential obstacles during construction 
for the recommended option. Technical memos, calculation packages, and similar items will 
also be prepared as part of the Wastewater Treatment System Evaluation Report. 

8.2.3 Meeting Water Quality Limits 
 

Demonstration of water quality limits for the 1971 Basin required to breach the dike and mixing 
1971 Basin water with Cooling Pond water will need to be verified through sampling strategies, 
to be established. A sampling method and standard must be developed and approved in order 
to define the water quality. Water quality sampling protocols will need to be developed to  
include a number of sampling points, location and depth of water in the 1971 Basin. 

8.2.4 Treatment Implementation Timing 

The CCR excavation process in the 1971 Basin could increase the concentration of TSS and 
other COI in the water in the immediate vicinity of the dredging location. Computational fluid 
dynamics (CFD) has been used by DEP and others to model TSS in basins as a function of 
distance from disturbances and could guide placement of floating weirs and other wastewater 
handling equipment to remove water from the basin to limit the concentration of TSS and other 
COI at the wastewater treatment system intake. CFD (or similar alternative) will be used to 
determine how and when to begin wastewater treatment in the 1971 Basin to reduce overall 
wastewater treatment time by showing, for example, where the impacts of dredging are 
insignificant to the wastewater treatment process. 
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9. DESCRIPTION OF FINAL DISPOSITION OF CCR 
 

As part of the closure activities, CCR will be excavated and transported from the basins to on- 
site landfill or off-site structural fill using trucks and rail cars. CCR from Sutton is being 
transported by truck and/or rail to the Brickhaven Clay Mine, located in Chatham County, NC. 
CCR is being placed in a fully lined structural fill to reclaim the former clay mine back to the 
natural topography. To date, approximately 1.2 M tons have been excavated and transported 
off-site. 

CCR will also be excavated and placed in an on-site CCR landfill designed to comply with all 
state and federal requirements. CCR will be placed at a ±5 percent of optimum moisture  
content and compacted (e.g., 95% standard Proctor) to provide structural stability during 
operations and post-closure. An engineered cover will be placed to provide separation and 
stormwater management following completion of filling activities. A Site Application and Onsite 
CCR Landfill Construction Application Report were prepared by Geosyntec on behalf of DEP as 
part of the landfill construction application submitted to NCDEQ in May 2015 and August 2015, 
respectively. The Site Application and Construction Application were approved by NCDEQ in 
July 2015 and September 2016, respectively. 
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10. APPLICABLE PERMITS FOR CLOSURE 
 

New permits and modifications to existing permits will be required to support Removal Plan 
implementation. A list of applicable permits and permit modifications includes but is not limited 
to: 

 E&SC plans; 

 Possible NPDES permit modification; 

 Section 401/404 permits; 

 Dam decommissioning/modification of existing dams; and 

 Solid waste permits for the landfill. 

A Site Application and Onsite CCR Landfill Construction Application Report were prepared by 
Geosyntec on behalf of DEP as part of the landfill construction application submitted to NCDEQ 
in May 2015 and August 2015, respectively. The Site Application and Construction Application 
were approved by NCDEQ in July 2015 and September 2016, respectively. 
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11. POST-CLOSURE MONITORING AND CARE 
 

Post-closure activities will be conducted at Sutton in accordance with all applicable statutory 
and regulatory requirements. Monitoring will include sampling of groundwater three times per 
year, and monthly inspection of the final cover systems. Maintenance will include mowing as 
necessary to promote a healthy vegetative cover. Maintenance activities will be initiated no  
later than 60 days after the discovery or within 24 hours if a danger or imminent threat to human 
health or the environment is indicated. A Post-Closure Care Plan is presented in Appendix J. 

11.1 Groundwater Monitoring Program 
 

As indicated in Section 3.3, the CSA Report and CSA Supplement 1 [SynTerra, 2015a, 2016b] 
were submitted to NCDEQ on 5 August 2015 and 31 August 2016, respectively, and addressed 
CAMA regulations § 130A-309.209(a)(4) and § 130A-309.209(d). The CSA provided an update 
of site conditions which included the delineation of the horizontal and vertical extent of 
constituents of interest in the soil, surface water, and groundwater. The CSA concluded with a 
proposed groundwater monitoring network consisting of 36 wells, however, several of the 
proposed groundwater monitoring wells are located within the proposed onsite landfill footprint. 
Consequently, the proposed monitoring network submitted by SynTerra will likely need to be re- 
evaluated to take into account the landfill and other recently constructed site features (e.g., 
scale house) and consider the comments (if any) provided by NCDEQ on the CSA. Once 
NCDEQ has provided comment on the CSA, Geosyntec will submit a revised Water Quality 
Monitoring Plan (WQMP). 
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12. PROJECT MILESTONES AND COST ESTIMATES 
 

12.1 Project Schedule 
 

Critical milestones are summarized in the table below. 
 

MILESTONE DATE 

Submit Excavation Plan 13 November 2014 (actual/completed) 

Complete Comprehensive Engineering Review 30 November 2014 (actual/completed) 

Excavation Plan Acknowledgement 2 February 2015 (actual/completed) 

Submit Updated Excavation Plan 13 November 2015 (actual/completed) 

Commence Work – Ash Removal 30 October 2015 (actual/completed) 

Receive NPDES Wastewater Permit 11 December 2015 (actual/completed) 

Receive Permit-to-Construct Onsite Landfill September 2016 (actual/completed) 

Receive Permit-to-Operate On-Site Landfill August 2017 

Submit Updated Excavation Plan December 2016 

Submit Updated Excavation Plan December – Annually 

Eliminate Stormwater Discharge into Impoundments July 2016 (actual/completed) 

1971 and 1984 Basins closed pursuant to Part II, 
Sections 3.(b) and 3.(c) of the Coal Ash Act 

February 2020 

12.2 Closure and Post-Closure Cost Estimate 
 

Volume calculations were performed between pertinent surfaces (existing topography, the 
bottom of CCR contours, top of grade to drain surface, etc.) using Autodesk Civil 3D 2014 (Civil 
3D). Civil 3D creates three-dimensional (3D) surfaces (triangular irregular network surfaces) 
using topographical survey information and elevation data and uses these surfaces to calculate 
the volume and thickness of the fill. The thicknesses are then graphed as isopachs (contours 
connecting points of equal thickness). 

As-built drawings for the bottom of CCR grades were not available for the 1971 CCR Basin; 
however, as-built drawings for the 1984 CCR Basin area are available. The data sources used 
to develop the bottom of CCR grades for the 1971 and 1984 Basins are provided in Appendix K. 
The lateral extents of the 1971 Borrow Area were interpreted based on historical aerial 
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photographs provided in Appendix K. This information was supplemented by the field 
investigation performed by Geosyntec on April 2015. The volume of CCR to be removed from 
each basin is presented in Table 3 and isopachs for existing CCR in place and various 
construction quantities are presented in Appendix K. 

The estimated cost associated with the assessment, corrective action, closure, and post-closure 
care of the site, and water line connection was prepared internally by Duke Energy to support 
the Duke Energy Carolinas (DEC) and DEP 31 December 2016 CCR asset retirement 
obligations within the balance sheets of the audited financial statements on Form 10-K 
submitted to the Securities and Exchange Commission. This cost estimate it presented in 
Appendix L. 
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Table 1. Federal CCR Rule [EPA, 2015] Removal Plan Requirements Cross Reference Summary 
 

Federal Register Vol. 80 No. 74 Part 2 (April 17, 2015)/40 CFR Part 257: Environmental Protection, Beneficial Use, Coal 
Combustion Products, CCR, Coal Combustion Waste, Disposal, Hazardous Waste, Landfill, Surface Impoundments, 40 CFR 
§257.102 (b)(1) (i. - vi) Removal Plans for all impoundments shall include all of following: 

 
No. 

 
Description 

Corresponding 
Removal Plan 

Section 

i. Narrative description of how CCR unit will be closed (in accordance with this section) All Sections 

ii. 
If closure is through the removal of CCR from the unit, description of procedures to remove CCR and 
decontaminate CCR unit (in accordance with (c)) 

7 

 
iii. 

If closure by leaving CCR in place, description of final cover system (in accordance with (d)), methods & 
procedures used to install final cover, and also discussion of how final cover will achieve performance 
standards (in accordance with (d)) 

 
N/A 

iv. Estimate of maximum inventory of CCR ever on site over active life of CCR unit 3.1.2 &12.2 

v. 
Estimate of largest area of CCR unit ever requiring a final cover (in accordance with (d)) at any time during 
active life of CCR unit 

7.1 

vi. 
Schedule for completion of all activities necessary to satisfy closure, including estimate of year in which all 
closure activities will be completed. Sufficient information to describe sequential steps of closure, including: 12.1 

a. Obtaining approvals and permits 10 
b. Dewatering and stabilization phases 8 
c. Installation of final cover system 11 
d. Estimated timeframes to complete each step/phase 12.1 
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Table 2.  North Carolina CAMA Removal Plan Requirements 
 

Part II. Provisions for Comprehensive Management of Coal Combustion Residuals § 130A-309.214(a)(4) Removal Plans for all impoundments shall include all of the following: 
 

No. 
 

Description 
Corresponding 
Removal Plan 

Section 
a. Facility and coal combustion residuals surface impoundment description. – A description of the operation of the site that shall include, at a minimum, all of the following: 

1 Site history and history of site operations, including details on the manner in which coal combustion residuals have been stored and disposed of historically. 3.1.1 
2 Estimated volume of material contained in the impoundment. 3.1.2 & 12.2 
3 Analysis of the structural integrity of dikes or dams associated with impoundment. 3.1.3 
4 All sources of discharge into the impoundment, including volume and characteristics of each discharge. 3.1.4 
5 Whether the impoundment is lined, and, if so, the composition thereof. 3.1.5 
6 A summary of all information available concerning the impoundment as a result of inspections and monitoring conducted pursuant to this Part and otherwise available. 3.1.6 

b. Site maps, which, at a minimum, illustrate all of the following: 

1 
All structures associated with the operation of any coal combustion residuals surface impoundment located on the site. For purposes of this sub-subdivision, the term "site" means the land or waters 
within the property boundary of the applicable electric generating station. 

3.2.1 

2 
All current and former coal combustion residuals disposal and storage areas on the site, including details concerning coal combustion residuals produced historically by the electric generating 
station and disposed of through transfer to structural fills. 

3.3 

3 The property boundary for the applicable site, including established compliance boundaries within the site. 3.3 
4 All potential receptors within 2,640 feet from established compliance boundaries. 3.2.2 
5 Topographic contour intervals of the site shall be selected to enable an accurate representation of site features and terrain and in most cases should be less than 20-foot intervals. 3.3 

6 
Locations of all sanitary landfills permitted pursuant to this Article on the site that are actively receiving waste or are closed, as well as the established compliance boundaries and components of 
associated groundwater and surface water monitoring systems. 

3.2.3 

7 All existing and proposed groundwater monitoring wells associated with any coal combustion residuals surface impoundment on the site. 3.3 
8 All existing and proposed surface water sample collection locations associated with any coal combustion residuals surface impoundment on the site. 3.3 

c. The results of a hydrogeologic, geologic, and geotechnical investigation of the site, including, at a minimum, all of the following: 
1 A description of the hydrogeology and geology of the site. 4.1 
2 A description of the stratigraphy of the geologic units underlying each coal combustion residuals surface impoundment located on the site. 4.2 

3 
The saturated hydraulic conductivity for (i) the coal combustion residuals within any coal combustion residuals surface impoundment located on the site and (ii) the saturated hydraulic conductivity 
of any existing liner installed at an impoundment, if any. 

4.3 

 
4 

The geotechnical properties for (i) the coal combustion residuals within any coal combustion residuals surface impoundment located on the site, (ii) the geotechnical properties of any existing liner 
installed at an impoundment, if any, and (iii) the uppermost identified stratigraphic unit underlying the impoundment, including the soil classification based upon the Unified Soil Classification 
System, in-place moisture content, particle size distribution, Atterberg limits, specific gravity, effective friction angle, maximum dry density, optimum moisture content, and permeability. 

 
4.4 

5 A chemical analysis of the coal combustion residuals surface impoundment, including water, coal combustion residuals, and coal combustion residuals-affected soil. 4.5 

6 
Identification of all substances with concentrations determined to be in excess of the groundwater quality standards for the substance established by Subchapter L of Chapter 2 of Title 15A of the 
North Carolina Administrative Code, including all laboratory results for these analyses. 

4.6 

7 Summary tables of historical records of groundwater sampling results. 4.6 

8 
A map that illustrates the potentiometric contours and flow directions for all identified aquifers underlying impoundments (shallow, intermediate, and deep) and the horizontal extent of areas where 
groundwater quality standards established by Subchapter L of Chapter 2 of Title 15A of the North Carolina Administrative Code for a substance are exceeded. 

4.7 

9 
Cross-sections that illustrate the following: the vertical and horizontal extent of the coal combustion residuals within an impoundment; stratigraphy of the geologic units underlying an impoundment; 
and the vertical extent of areas where groundwater quality standards established by Subchapter L of Chapter 2 of Title 15A of the North Carolina Administrative Code for a substance are exceeded. 

4.8 

d. The results of groundwater modeling of the site that shall include, at a minimum, all of the following: 
 

1 

An account of the design of the proposed Removal Plan that is based on the site hydrogeologic conceptual model developed and includes (i) predictions on post-closure groundwater elevations and 
groundwater flow directions and velocities, including the effects on and from the potential receptors and 
(ii) predictions at the compliance boundary for substances with concentrations determined to be in excess of the groundwater quality standards for the substance established by Subchapter L of 
Chapter 2 of Title 15A of the North Carolina Administrative Code. 

 

5 
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Table 2. North Carolina CAMA Removal Plan Requirements (Continued) 
 

Part II. Provisions for Comprehensive Management of Coal Combustion Residuals § 130A-309.214(a)(4) Removal Plans for all impoundments shall include all of the following: 
 

No. 
 

Description 
Corresponding 
Removal Plan 

Section 
 

2 
Predictions that include the effects on the groundwater chemistry and should describe migration, concentration, mobilization, and fate for substances with concentrations determined to be in excess 
of the groundwater quality standards for the substance established by Subchapter L of Chapter 2 of Title 15A of the North Carolina Administrative Code pre- and post-closure, including the effects 
on and from potential receptors. 

 
5 

 
3 

A description of the groundwater trend analysis methods used to demonstrate compliance with groundwater quality standards for the substance established by Subchapter L of Chapter 2 of Title 
15A of the North Carolina Administrative Code and requirements for corrective action of groundwater contamination established by Subchapter L of Chapter 2 of Title 15A of the North Carolina 
Administrative Code. 

 
5 

 
e. 

A description of any plans for beneficial use of the coal combustion residuals in compliance with the requirements of Section .1700 of Subchapter B of Chapter 13 of Title 15A of the 
North Carolina Administrative Code (Requirements for Beneficial Use of Coal Combustion By-Products) and Section .1205 of Subchapter T of Chapter 2 of Title 15A of the North 
Carolina Administrative Code (Coal Combustion Products Management). 

 
6.1 

f. 
All engineering drawings, schematics, and specifications for the proposed Removal Plan. If required by Chapter 89C of the General Statutes, engineering design documents should be 
prepared, signed, and sealed by a professional engineer. 

7.1, 7.2, 7.3 

g. 
A description of the construction quality assurance and quality control program to be implemented in conjunction with the Removal Plan, including the responsibilities and authorities 
for monitoring and testing activities, sampling strategies, and reporting requirements. 

7.4 

h. A description of the provisions for disposal of wastewater and management of stormwater and the plan for obtaining all required permits. 8 
 
 
 
i. 

A description of the provisions for the final disposition of the coal combustion residuals. If the coal combustion residuals are to be removed, the owner must identify (i) the location 
and permit number for the coal combustion residuals landfills, industrial landfills, or municipal solid waste landfills in which the coal combustion residuals will be disposed and (ii) in 
the case where the coal combustion residuals are planned for beneficial use, the location and manner in which the residuals will be temporarily stored. If the coal combustion 
residuals are to be left in the impoundment, the owner must (i) in the case of closure pursuant to sub-subdivision (a)(1)a. of this section, provide a description of how the ash will be 
stabilized prior to completion of closure in accordance with closure and post-closure requirements established by Section .1627 of Subchapter B of Chapter 13 of Title 15A of the 
North Carolina Administrative Code and (ii) in the case of closure pursuant to sub-subdivision (a)(1)b. of this section, provide a description of how the ash will be stabilized pre- and 
post-closure. If the coal combustion residuals are to be left in the impoundment, the owner must provide an estimate of the volume of coal combustion residuals remaining. 

 
 
 

9 

j. A list of all permits that will need to be acquired or modified to complete closure activities. 10 
 
 
 
k. 

A description of the plan for post-closure monitoring and care for an impoundment for a minimum of 30 years. The length of the post-closure care period may be (i) proposed to be 
decreased or the frequency and parameter list modified if the owner demonstrates that the reduced period or modifications are sufficient to protect public health, safety, and welfare; 
the environment; and natural resources and (ii) increased by the Department at the end of the post-closure monitoring and care period if there are statistically significant increasing 
groundwater quality trends or if contaminant concentrations have not decreased to a level protective of public health, safety, and welfare; the environment; and natural resources. If 
the owner determines that the post-closure care monitoring and care period is no longer needed and the Department agrees, the owner shall provide a certification, signed and sealed 
by a professional engineer, verifying that post-closure monitoring and care has been completed in accordance with the post-closure plan. If required by Chapter 89C of the General 
Statutes, the proposed plan for post-closure monitoring and care should be signed and sealed by a professional engineer. The plan shall include, at a minimum, all of the following: 

 
 
 

11 

1 A demonstration of the long-term control of all leachate, affected groundwater, and stormwater. 11 

2 
A description of a groundwater monitoring program that includes (i) post-closure groundwater monitoring, including parameters to be sampled and sampling schedules; (ii) any additional monitoring 
well installations, including a map with the proposed locations and well construction details; and (iii) the actions proposed to mitigate statistically significant increasing groundwater quality trends. 

11 

l. An estimate of the milestone dates for all activities related to closure and post-closure. 12.1 
m. Projected costs of assessment, corrective action, closure, and post-closure care for each coal combustion residuals surface impoundment. 12.2 

n. 
A description of the anticipated future use of the site and the necessity for the implementation of institutional controls following closure, including property use restrictions, and 

requirements for recordation of notices documenting the presence of contamination, if applicable, or historical site use. 
6.2 

§ 130A-309.214(b)(3) No later than 60 days after receipt of a proposed Removal Plan, the Department shall conduct a public meeting in the county or counties proposed Removal Plan and 
alternatives to the public. 

 

§ 130A-309.214(d) Within 30 days of its approval of a Coal Combustion Residuals Surface Impoundment Removal Plan, the Department shall submit the Removal Plan to the Coal Ash 
Management Commission. 
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Table 3. Estimated Quantities and Types of CCR for CCR Basins and Other Areas at 
Sutton 

 

 
Basin 

 
Volume (cy) 

 
Type CCR[1]

 

 
1971 Basin 

 
3,184,000 (3,820,800 tons) 

 
Bottom ash and fly ash 

 
1984 Basin 

 
2,362,000 (2,834,400 tons) 

 
Bottom ash and fly ash 

 
Lay of Land Area (LOLA) 

 
572,000 (686,400 tons) 

 
Mostly bottom ash and soil 

 
Total 

 
6,118,000 (7,341,600 tons) 

 

 
Note(s): 

[1] Tons calculated assuming a density of approximately 1.2 tons/cy. 
[2] Sutton did not have FGD removal systems, and therefore FGD residuals are not expected within 

the CCR Basins. 
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Table 4.  Summary of Available Inspection Reports 
 

 
 
 

Year 

 
 
 

Type 

 
 
 

Consultant 

 
 
 

General Conditions 

 
 
 

Slope Stability 

 
 

Hydrology and 
Hydraulics 

 
 
 

Field Observations 

 
 
 

Monitoring Information 

 

Conclusions and 
Recommendations (from 
inspection or monitoring 

report) 

 

Impoundment 
Modifications Performed 
as a Result of Inspection 
or Monitoring Activities 

1987 Five Year 
Inspection 

Law 
Engineering 

Dikes found to be in 
generally good condition. 
No external, visible signs of 
serious conditons. 

 
Discharge structures found 
to be in generally good 
condition (1971 Basin 
discharge structure was not 
visible) 

N/A N/A Items Inspected 
1971 Basin - Dikes 
1971 Basin - Discharge 
Structures 

 
1984 Basin - Dikes 
1984 Basin - Discharge 
Structures 

N/A Maintenance crews should 
monitor and repair any 
areas of erosion, including 
the sand cover of the 1984 
Basin liner. 

 
Monitor the 1971 Basin 
discharge pipe and remove 
any accumulated soil. 

N/A 

2007 Five Year 
Inspection 

MACTEC Dikes found to be in 
generally good condition. 

 
Discharge structures found 
to be in generally good 
condition (1971 Basin 
discharge structure not 
inspected) 

N/A N/A Items Inspected 
1971 Basin - Dikes 
1971 Basin - Discharge 
Structures 

 
1984 Basin - Dikes 
1984 Basin - Discharge 
Structures 

 
2006 Interior Containment 
Area - Dikes 

Plant staff were conducting 
monthly inspections 
following a checklist and 
the recommended 
inspection practices. 

Clear dense vegetation. 
Continue to cut large trees. 
Continue monitoring 
vegetation growth. 

N/A 

2009 Annual 
Inspection 

MACTEC Dikes found to generally 
appear to be in stable and 
satisfactory condition. 

 
Discharge structures found 
to be in generally good 
condition (1971 Basin 
discharge structure not 
inspected) 

N/A N/A Items Inspected 
1971 Basin - Dikes 
1971 Basin - Discharge 
Structures 

 
1984 Basin - Dikes 
1984 Basin - Discharge 
Structures 

 
2006 Interior Containment 
Area - Dikes 

N/A Clear dense vegetation. 
Continue to cut large trees. 
Continue monitoring 
vegetation growth. 

 
Monitor for signs of 
seepage. 

N/A 
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Table 4. Summary of Available Inspection Reports (Continued) 
 

 

 

 
 
 

Year 

 
 
 

Type 

 
 
 

Consultant 

 
 
 

General Conditions 

 
 
 

Slope Stability 

 
 

Hydrology and 
Hydraulics 

 
 
 

Field Observations 

 
 
 

Monitoring Information 

 

Conclusions and 
Recommendations (from 
inspection or monitoring 

report) 

 

Impoundment 
Modifications Performed 
as a Result of Inspection 
or Monitoring Activities 

2010 Annual 
Inspection 

MACTEC Dikes found to generally 
appear to be in stable and 
satisfactory condition. 

 
Discharge structures found 
to be in generally good 
condition (1971 Basin 
discharge structure not 
inspected) 

N/A N/A Items Inspected 
1971 Basin - Dikes 
1971 Basin - Discharge 
Structures 

 
1984 Basin - Dikes 
1984 Basin - Discharge 
Structures 

 
2006 Interior Containment 
Area - Dikes 

Plant staff were conducting 
monthly inspections 
following a checklist and 
the recommended 
inspection practices. 

Clear dense vegetation. 
Continue to cut large trees. 
Continue monitoring 
vegetation growth. 

 
Monitor for signs of 
seepage. 

 
Repair local riprap slip 
around discharge structure 
in 2006 Interior 
Containment Area. 

 
Recommended that 
updated stability analysis 
be performed for 1971 
Basin. 

 
Recommended that 
updated hydraulic analysis 
be performed for discharge 
structure in the 1971 Basin. 

18 piezometers were 
installed on the 1984 Basin 
to investigate possible 
seepage. No evidence of 
seepage found. 

 
A breach on the east side 
of the 1984 Basin dike 
occurred on 27 September 
2010. MACTEC providing 
support at time of 
inspection report. 

2011 Annual 
Inspection 
- 1984 
Basin 

Amec Dikes found to generally 
appear to be in stable and 
satisfactory condition. 

 
Discharge structures found 
to be in generally good 
condition. 

Analysis was performed in 
2011 for 1984 Basin. 
Calculated Factors of 
Safety found to be 
satisfactory. 

N/A Items Inspected 
1984 Basin - Dikes 
1984 Basin - Discharge 
Structures 

 
2006 Interior Containment 
Area - Dikes 

Plant staff were conducting 
monthly inspections 
following a checklist and 
the recommended 
inspection practices. 

 
Undocumented daily 
inspections also conducted 
during active CCR sluicing. 

Clear dense vegetation. 
Continue to cut large trees. 
Continue monitoring 
vegetation growth. 

 
Survey and verify dike crest 
elevation. 

 
Repair animal burrows. 

Permanent repair to breach 
of 1984 dike initiated on 11 
February 2011 and 
completed 13 February 
2011. Completion 
Report/Certification 
submitted 16 February 
2011. 

2012 Five Year 
Inspection 
- 1971 
Basin 

Amec Dikes found to be in a 
generally stable and 
satisfactory condition. 

 
Discharge structures 
appeared to be operated 
and maintained in a 
satisfactory manner. 

N/A N/A Items Inspected 
1971 Basin - Dikes 
1971 Basin - Discharge 
Structures 

Plant staff were conducting 
monthly inspections 
following a checklist and 
the recommended 
inspection practices. 

 
Recommended that any 
changes or repairs be fully 
described in the inspection 
reports. 

Continue to cut large trees. 
Continue monitoring 
vegetation growth. 

N/A 
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Table 4. Summary of Available Inspection Reports (Continued) 
 

 

 

 
 
 

Year 

 
 
 

Type 

 
 
 

Consultant 

 
 
 

General Conditions 

 
 
 

Slope Stability 

 
 

Hydrology and 
Hydraulics 

 
 
 

Field Observations 

 
 
 

Monitoring Information 

 

Conclusions and 
Recommendations (from 
inspection or monitoring 

report) 

 

Impoundment 
Modifications Performed 
as a Result of Inspection 
or Monitoring Activities 

2013 Annual 
Inspection 
- 1971 
Basin 

Amec Dikes found to be generally 
stable and in fair condition. 
Soil-cement liner of intake 
canal in need of repair. 

 
Discharge riser found to be 
in generally good condition. 
Discharge pipe was not 
inspected. 

N/A N/A Items Inspected 
1971 Basin - Dikes 
1971 Basin - Discharge 
Structures 

Plant staff were conducting 
monthly inspections 
following a checklist and 
the recommended 
inspection practices. 

 
Undocumented daily 
inspections also conducted 
during active CCR sluicing. 

Determine if piezometers 
should be abandoned. 

 
Inspect discharge pipe and 
determine if blocked. If pipe 
is blocked it should be 
cleared. 

 
Survey and verify dike crest 
elevation. 

N/A 

2013 Annual 
Inspection 
- 1984 
Basin 

Amec Dikes found to generally 
appear to be in stable and 
satisfactory condition. 

 
Discharge structures found 
to be in satisfactory 
condition. 

N/A N/A Items Inspected 
1984 Basin - Dikes 
1984 Basin - Discharge 
Structures 

 
2006 Interior Containment 
Area - Dikes 

Plant staff were conducting 
monthly inspections 
following a checklist and 
the recommended 
inspection practices. 

 
Undocumented daily 
inspections also conducted 
during active CCR sluicing. 

Continue monitoring 
vegetation growth. 

 
Determine if piezometers 
should be abandoned. 

 
Inspect and repair animal 
burrows. 

 
Repair areas of erosion 
around splash pad of 
discharge structure. 

 
Clear vegetation and 
inspect discharge pipe. 

 
Survey and verify dike crest 
elevation. 

N/A 
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Table 5. Historical Monitoring Well and Piezometer Construction Details 

1 of 5 

 

 

 

 
Location ID 

 
Date Installed 

 
Northing (ft) 

 
Easting (ft) 

 
Well Diameter 

(inches) 

Screened 
Interval 
(ft bgs) 

TOC (inner) Elevation 
Corrected to NAVD88 

(ft) 

 
Total Depth 

(ft bgs) 

 
Constructed By 

MW-1A** 12/4/1984 198312.98 2306558.21 2 12-17 20.46 17 Unknown 

MW-1B 12/12/1984 - - 2 22-27 20.61 27 Unknown 

MW-2A 12/5/1984 - - 2 12-17 23.86 17 Unknown 

MW-2BG 12/12/1984 - - 2 22-27 23.68 27 Unknown 

MW-2CG 12/15/1986 - - 2 40-45 24.59 45 Unknown 

MW-3A 12/10/1984 - - 2 12-17 16.92 17 Unknown 

MW-3B 12/11/1984 - - 2 22-27 16.86 27 Unknown 

MW-4 12/13/1984 - - 2 22-27 - 27 Unknown 

MW-4AG 12/16/1986 - - 2 12-17 - 17 Unknown 

MW-4BN 12/12/1986 - - 2 40-45 - 45 Unknown 

MW-5AT 12/16/1986 - - 2 12-17 - 17 Unknown 

MW-5BG 12/15/1986 - - 2 22-27 - 27 Unknown 

MW-5CN 12/15/1986 - - 2 40-45 - 45 Unknown 

MW-6A** 12/16/1986 200371.81 2306083.31 2 12-17 15.69 17 Unknown 

MW-6BG 12/16/1986 - - 2 22-27 15.48 27 Unknown 

MW-6CG 12/16/1986 - - 2 40-45 15.65 45 Unknown 

MW-7A 12/14/1986 - - 2 12-17 - 17 Unknown 

MW-7B 12/14/1986 - - 2 22-27 - 27 Unknown 

MW-7CN,T 12/14/1986 - - 2 40-45 15.68 45 Unknown 

MW-8T 2/8/1990 - - 2 40-50 16.19 50 Unknown 

MW-9 2/7/1990 - - 2 40-50 26.49 50 Unknown 

MW-10 2/8/1990 203192.17 2304857.67 2 40-50 26.58 50 Unknown 

MW-11N 2/6/1990 - - 2 40-50 24.40 50 Unknown 

MW-12N 2/6/1990 - - 2 40-50 19.86 50 Unknown 

MW-13 5/25/2004 197946.82 2305021.78 2 3-13 16.91 13 Blasland, Bolick & Lee 

MW-13D 1/28/2005 197963.95 2305018.78 2 33.5-38.5 16.86 39 Blasland, Bolick & Lee 

MW-14** 5/25/2004 197250.99 2306180.30 2 1-11 12.97 11 Blasland, Bolick & Lee 

MW-15 5/25/2004 196475.65 2306044.01 2 1-11 10.17 11 Blasland, Bolick & Lee 

MW-15D 1/31/2005 196476.98 2306061.06 2 40-45 9.91 45 Blasland, Bolick & Lee 

MW-16 6/7/2004 196974.53 2306754.58 2 2-12 15.61 12 Blasland, Bolick & Lee 

MW-16D 6/7/2004 196961.33 2306759.71 2 42-47 15.13 47 Blasland, Bolick & Lee 

MW-17 6/14/2004 - - 2 45-50 29.79 50 Blasland, Bolick & Lee 

MW-18 6/10/2004 - - 2 45-50 21.03 50 Blasland, Bolick & Lee 

MW-19N 6/15/2004 - - 2 45-50 30.52 50 Blasland, Bolick & Lee 

MW-20 2/2/2005 196257.98 2305318.10 2 4-14 12.4 14 Blasland, Bolick & Lee 
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Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued) 
 

 

 

 
Location ID 

 
Date Installed 

 
Northing (ft) 

 
Easting (ft) 

 
Well Diameter 

(inches) 

Screened 
Interval 
(ft bgs) 

TOC (inner) Elevation 
Corrected to NAVD88 

(ft) 

 
Total Depth 

(ft bgs) 

 
Constructed By 

MW-20D 2/1/2005 196256.89 2305326.09 2 43-48 12.14 48 Blasland, Bolick & Lee 

MW-21CN 9/16/2011 197773.53 2306913.73 2 40-45 30.17 45 Catlin Engineers and Scientists 

MW-22BN 9/15/2011 198349.05 2307016.96 2 23-27 19.04 27 Catlin Engineers and Scientists 

MW-22CN 9/15/2011 198349.48 2307023.29 2 39.5-44.5 19.10 45 Catlin Engineers and Scientists 

MW-23BN 9/6/2011 198967.44 2306901.76 2 21.5-26.5 16.20 27 Catlin Engineers and Scientists 

MW-23CN 9/7/2011 198972.10 2306903.52 2 40-45 16.64 45 Catlin Engineers and Scientists 

MW-24BN 9/9/2011 200712.12 2306251.09 2 23-27 15.37 27 Catlin Engineers and Scientists 

MW-24CN 9/12/2011 200716.55 2306263.90 2 40-45 15.02 45 Catlin Engineers and Scientists 

MW-27BN 9/8/2011 202585.56 2304679.81 2 22-27 31.77 27 Catlin Engineers and Scientists 

MW-28BN 9/28/2011 197368.43 2307359.97 2 25-30 31.77 30 Catlin Engineers and Scientists 

MW-28CN 9/21/2011 197356.57 2307354.09 2 40-45 30.93 45 Catlin Engineers and Scientists 

MW-28T 9/22/2011 197370.11 2307352.85 2 55-60 32.14 60 Catlin Engineers and Scientists 

MW-31BG 9/13/2011 201045.10 2306851.42 2 22-27 17.50 27 Catlin Engineers and Scientists 

MW-31CG,T 9/14/2011 201046.82 2306858.17 2 40-45 17.51 45 Catlin Engineers and Scientists 
MW-32C 11/14/2013   2 45-50 34.60 50 SynTerra 
MW-34B 5/12/2014   2 22-27 20.37 27 Geosyntec 
MW-34C 5/13/2014   2 40-45 20.19 45 Geosyntec 
MW-35B 5/13/2014   2 22-27 27.37 27 Geosyntec 
MW-35C 5/13/2014   2 40-45 27.37 45 Geosyntec 

OAP-1 9/26/2011 - - 2 5-15 - 15 Catlin Engineers and Scientists 

OAP-2 9/26/2011 - - 2 4-14 - 14 Catlin Engineers and Scientists 

MW-32CG 11/14/2013 197686.22 2307879.04 2 45-50 34.60 50 SynTerra 

MW-33C**G,T 11/13/2013 197598.47 2308274.92 2 40-45 24.66 45 SynTerra 

PZ-1** 11/24/2008 201341.19 2305414.88 2 10-20 32.72 20 Golder Associates 

PZ-1A** - 201335.81 2305416.92 - - 32.97 - Unknown 

PZ-1B - - - - - - - Unknown 

PZ-2** 11/24/2008 201705.61 2305277.86 2 10-20 32.55 20 Golder Associates 

PZ-2A** - 201700.70 2305280.10 - - 32.54 - Unknown 

PZ-2B - - - - - - - Unknown 

PZ-3** 11/25/2008 202048.09 2304944.55 2 6-16 32.44 16 Golder Associates 

PZ-3A** - 202050.72 2304950.36 - - 32.24 - Unknown 

PZ-3B - - - - - - - Unknown 

PZ-4** 11/24/2008 201880.06 2304528.29 2 11-21 32.94 21 Golder Associates 

PZ-4A** - 201882.28 2304533.10 - - 32.78 - Unknown 

PZ-4B - - - - - - - Unknown 

PZ-5** 11/24/2008 201592.95 2304324.08 2 15-25 32.50 25 Golder Associates 
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Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued) 
 

 

 

 
Location ID 

 
Date Installed 

 
Northing (ft) 

 
Easting (ft) 

 
Well Diameter 

(inches) 

Screened 
Interval 
(ft bgs) 

TOC (inner) Elevation 
Corrected to NAVD88 

(ft) 

 
Total Depth 

(ft bgs) 

 
Constructed By 

PZ-5A** - 201598.93 2304324.89 - - 32.82 - Unknown 

PZ-5B - - - - - - - Unknown 

PZ-6** - 200985.53 2304343.62 - - 33.03 - Unknown 

PZ-6A** - 200991.36 2304343.40 - - 33.25 - Unknown 

PZ-6B - - - - - - - Unknown 

PZ-6D 12/6/2008 204200.00 2305620.40 2 80-100 29.61 100 Golder Associates 

PZ-6S 11/25/2008 204191.30 2305618.60 2 16-26 29.85 26 Golder Associates 

PZ-7 11/21/2008 203633.60 2305138.60 2 9-19 21.98 19 Golder Associates 

PZ-8 11/25/2008 203942.50 2305532.20 2 20-30 35.08 30 Golder Associates 

PZ-9 11/21/2008 203533.80 2305359.50 2 15-25 34.13 25 Golder Associates 

PZ-10 5/25/2004 - - 2 1-11 11.52 - Unknown 

PZ-10D 12/2/2008 203124.80 2305120.60 2 80-100 25.33 102 Golder Associates 

PZ-10S 11/21/2008 203140.10 2305116.40 2 13-23 25.50 23 Golder Associates 

PZ-11 11/20/2008 203258.90 2305266.00 2 9-19 22.77 19 Golder Associates 

PZ-12 11/25/2008 203476.90 2305691.60 2 15-25 30.42 25 Golder Associates 

PZ-13 11/20/2008 202946.00 2305558.80 2 15-25 28.53 25 Golder Associates 

PZ-14 11/25/2008 203358.70 2305963.30 2 8-18 19.55 18 Golder Associates 

PZ-15 11/20/2008 202702.70 2305482.10 2 9-19 21.02 19 Golder Associates 

PZ-16 11/25/2008 202898.00 2305907.60 2 7-17 17.06 17 Golder Associates 

PZ-17 11/20/2008 202570.20 2305697.40 2 4-14 17.30 14 Golder Associates 

PZ-18 11/25/2008 202605.90 2306030.80 2 8-18 18.56 18 Golder Associates 

PZ-19 11/20/2008 202207.80 2305730.00 2 7-17 16.64 17 Golder Associates 

PZ-20 11/20/2008 201925.00 2305525.40 2 10-20 22.52 20 Golder Associates 

PZ-21 12/1/2008 202152.60 2306342.40 2 14-24 27.67 24 Golder Associates 

PZ-22 11/19/2008 201073.40 2305978.00 2 4-14 18.24 14 Golder Associates 

PZ-23 11/26/2008 201410.80 2306536.90 2 3-13 14.17 13 Golder Associates 

PZ-24 11/19/2008 200735.40 2305940.70 2 13-23 25.47 23 Golder Associates 

PZ-25 11/26/2008 200416.50 2306852.90 2 17-27 30.21 27 Golder Associates 

PZ-26 11/19/2008 199799.60 2306415.20 2 4-14 17.00 14 Golder Associates 

PZ-27 11/19/2008 199451.70 2306844.80 2 20-30 35.30 30 Golder Associates 

PZ-28 11/18/2008 199049.40 2306560.40 2 7-17 19.04 17 Golder Associates 

PZ-29 11/18/2008 198828.80 2307625.60 2 12-22 24.92 22 Golder Associates 

PZ-INT 5/7/2014 200420.50 2304536.30 2 13-18 42.58 18 Geosyntec 

PZ-1971 5/9/2014 198492.38 2305987.63 2 17-22 47.98 22 Geosyntec 

GWPZ-1A 5/8/2014 202183.51 2304953.21 1 10-15 15.00 15 Geosyntec 

GWPZ-1B 5/8/2014 202181.71 2304948.23 1 22-27 27.00 27 Geosyntec 

GWPZ-2A 5/8/2014 201760.44 2305335.14 1 10-15 15.00 15 Geosyntec 
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Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued) 
 

 

 

 
Location ID 

 
Date Installed 

 
Northing (ft) 

 
Easting (ft) 

 
Well Diameter 

(inches) 

Screened 
Interval 
(ft bgs) 

TOC (inner) Elevation 
Corrected to NAVD88 

(ft) 

 
Total Depth 

(ft bgs) 

 
Constructed By 

GWPZ-2B 5/8/2014 201755.59 2305337.34 1 22-27 27.00 27 Geosyntec 
GWPZ-3A 5/7/2014 200404.04 2305825.52 2 10-15 22.00 15 Geosyntec 
GWPZ-3B 5/7/2014 200405.32 2305829.62 2 22-27 21.99 27 Geosyntec 
GWPZ-4A 5/7/2014 199057.58 2306398.82 2 10-15 21.24 15 Geosyntec 
GWPZ-4B 5/7/2014 199058.85 2306403.64 2 22-27 21.20 27 Geosyntec 
LA-PZ-1 2/10/2015 202897.98 2305358.04 2 40-50 22.95 50 Geosyntec 
LA-PZ-2 2/11/2015 201637.48 2306475.92 2 35-45 29.28 50 Geosyntec 

LA-PZ-3 2/13/2015 200553.67 2306698.53 2 36.5-46.5 25.75 50 Geosyntec 

LA-PZ-4 2/16/2015 199963.74 2306964.30 2 40-50 21.48 50 Geosyntec 
LA-PZ-5 2/12/2015 198148.10 2307616.62 2 39.5-49.5 25.04 50 Geosyntec 
PZ-101 10/29/2014 200675.44 2304779.79 2 17-22 41.81 22 Geosyntec 
PZ-102 10/29/2014 200868.15 2305186.86 2 17-22 41.32 22 Geosyntec 
PZ-103 10/30/2014 200329.16 2305784.76 2 25-30 34.03 30 Geosyntec 
PZ-104 11/4/2014 200008.41 2304134.25 2 25-30 32.79 30 Geosyntec 
PZ-105 11/3/2014 198085.02 2305518.66 2 20.5-25.5 27.42 25 Geosyntec 
PZ-106 11/3/2014 198414.87 2304821.39 2 20-25 27.04 25 Geosyntec 
PZ-107 10/31/2014 198966.56 2304088.68 2 19.5-24.5 26.94 25 Geosyntec 

PZ-108S 10/28/2014 198487.71 2304871.17 2 13-18 37.42 18 Geosyntec 
PZ-108D 10/28/2014 198492.19 2304861.07 2 25-30 37.50 30 Geosyntec 

ABMW-01D 3/28/2015 198964.17 2305386.78 2 103-108 45.71 108 SynTerra 
ABMW-01S 3/29/2015 198968.22 2305388.87 2 71-76 45.75 76 SynTerra 
ABMW-02D 3/27/2015 197177.19 2305583.43 2 41-45 10.10 45 SynTerra 
ABMW-02S 3/27/2015 197177.71 2305589.13 2 3-8 9.98 8 SynTerra 

AW-01B 1/31/2015 203061.57 2306091.71 2 20-25 16.61 25 SynTerra 
AW-01C 1/31/2015 203064.20 2306090.72 2 40-45 16.55 45 SynTerra 
AW-02B 1/31/2015 202156.49 2306450.12 2 20-25 27.08 25 SynTerra 
AW-02C 1/31/2015 202160.58 2306445.96 2 42.4-47.4 27.20 48 SynTerra 
AW-02D 5/10/2015 202147.28 2306457.78 2 92-97 26.62 97 SynTerra 
AW-03B 2/2/2015 201583.66 2306678.86 2 20-25 18.23 25 SynTerra 
AW-03C 2/2/2015 201584.81 2306673.94 2 40-45 18.20 48 SynTerra 
AW-04B 1/30/2015 198812.83 2307820.78 2 20.4-25.4 18.62 25 SynTerra 
AW-04C 1/29/2015 198803.25 2307818.27 2 40-45 18.43 48 SynTerra 
AW-05B 2/2/2015 198021.26 2308134.95 2 20-25 23.70 25 SynTerra 
AW-05C 2/2/2015 198024.46 2308133.35 2 40-45 23.69 47 SynTerra 
AW-05D 6/10/2015 198024.76 2308125.18 2 90-100 23.78 100 SynTerra 
AW-05E 5/8/2015 198018.09 2308127.63 2 140-150 23.50 150 SynTerra 
AW-06B 1/31/2015 199639.95 2307503.39 2 20-25 17.34 27 SynTerra 
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Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued) 
 

 

 

 
Location ID 

 
Date Installed 

 
Northing (ft) 

 
Easting (ft) 

 
Well Diameter 

(inches) 

Screened 
Interval 
(ft bgs) 

TOC (inner) Elevation 
Corrected to NAVD88 

(ft) 

 
Total Depth 

(ft bgs) 

 
Constructed By 

AW-06D 1/31/2015 199642.47 2307502.47 2 104-109 17.48 127 SynTerra 

AW-06E 5/12/2015 199648.93 2307507.34 2 140-150 17.43 150 SynTerra 
AW-07D 1/31/2015 201037.19 2306853.91 2 93-98 14.80 98 SynTerra 
AW-08B 2/5/2015 203420.00 2304212.85 2 20-25 13.47 25 SynTerra 
AW-08C 2/4/2015 203419.38 2304205.34 2 40-45 13.40 48 SynTerra 
AW-09B 5/7/2015 196083.31 2307795.83 2 18-23 14.26 27 SynTerra 
AW-09C 4/14/2015 196081.45 2307793.85 2 40-45 17.36 45 SynTerra 
AW-09D 5/7/2015 196076.31 2307788.10 2 20-25 14.59 97 SynTerra 

SMW-01B 4/14/2015 199292.01 2308712.96 2 18.9-23.9 13.91 23.9 SynTerra 
SMW-01C 4/14/2015 199295.12 2308717.75 2 41-46 13.99 48 SynTerra 
SMW-02B 3/24/2015 198396.18 2308908.42 2 18.4-25.4 17.38 25 SynTerra 
SMW-02C 3/24/2015 198403.45 2308904.84 2 40-45 17.50 48 SynTerra 
SMW-03B 3/25/2015 197748.56 2309459.02 2 19.9-24.9 15.43 24.9 SynTerra 
SMW-03C 3/25/2015 197745.03 2309453.18 2 41.5-46.5 15.33 53 SynTerra 
SMW-04B 1/30/2015 202569.12 2307663.93 2 20-25 16.34 25 SynTerra 
SMW-04C 4/13/2015 202565.07 2307665.57 2 40-45 13.03 45 SynTerra 
SMW-05B 4/13/2015 201027.58 2308551.36 2 19.8-24.8 12.69 24.8 SynTerra 
SMW-05C 4/13/2015 201027.18 2308554.63 2 38.8-43.8 13.49 43.8 SynTerra 
SMW-06B 4/10/2015 200222.83 2309008.69 2 19.4-24.4 13.87 24.4 SynTerra 
SMW-06C 4/10/2015 200222.29 2309012.80 2 39-44 13.03 44 SynTerra 
SMW-06D 4/8/2015 200221.20 2309017.66 2 103-108 12.80 108 SynTerra 
MW-23E 5/12/2015 198979.66 2306894.64 2 140-150 13.79 150 SynTerra 
MW-37B 2/4/2015 193820.03 2308956.68 2 20-25 20.88 27 SynTerra 

MW-37C 2/4/2015 193819.39 2308959.44 2 38-43 20.94 47 SynTerra 

Note(s): 

[1] ft indicates feet; bgs indicates below ground surface; ** indicates no datum specified for elevation except as otherwise indicated; * indicates elevation referenced to Mean Sea Level (MSL); NM indicates not 
measured; TOC indicates top of casing; ~ indicates elevations referenced to a North American Vertical Datum of 1988 (NAVD88) unless indicated otherwise;  '+ RAP 2006 indicates these PZs have been  
abandoned; N indicates NPDES well; G indicates Geosyntec sampled location in May 2014; and T indicates Geosyntec installed a transducer in the well for short period prior to SynTerra groundwater sampling 
event. 

[2] Table does not include wells installed around White Liquor Storage Tank (2001 SAR): MW1-MW10. 
[3] Elevations were converted from MSL to NAVD88 by subtracting 1.3. A comparison of locations at the site that were referenced to both datums were compared to determine that MSL at the site was 1.3 ft higher than 

NAVD88. 
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Table 6.  Slug Test Results Summary 
 

 
Well Name 

 
Date 

Hydraulic Conductivity (ft/d) Geometric 
Mean 
(ft/d) 

(Rising Head) (Falling Head) 

Bouwer and Rice Hvorslev Bouwer and Rice Hvorslev 

PZ-INT (Test 1) 5/29/2014 1.70 2.03 1.71 2.09 
2.42 

PZ-INT (Test 2) 5/29/2014 4.53 5.07 1.76 2.37 

Note(s): 

[1] ft/d indicates feet per day. 
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Table 7. Effluent Limits and Monitoring Requirements, Bulk Water Removal, Outfall 001 
 

 

 

 
 
 
Parameter 

 Discharge Limitations Monitoring Requirements 

 
Units 

Monthly 
Average 

Daily 
Maximum 

Measurement 
Frequency 

 
Sample Type 

 
Sample Location 

Flow MGD   Daily Pump logs Effluent 

Temperature C   Quarterly Grab Up/downstream 

Temperature C   Daily Grab Effluent 

pH standard 6.0 9.0 Weekly Grab Effluent 

Oil and Grease mg/L 15.0 20.0 Weekly Grab Effluent 

TSS mg/L 30.0 100.0 Weekly Grab Effluent 
Total Nitrogen 
(NO2+NO3+TKN) 

mg/L 
  

Weekly Grab Effluent 

Total Phosphorus mg/L   Weekly Grab Effluent 

Dissolved Oxygen mg/L   Weekly Grab Effluent 

Acute Toxicity    Monthly Grab Effluent 

Total Mercury ng/L1
 47.0 47.0 Weekly Grab Effluent 

Total Arsenic g/L 10.0 50.0 Weekly Grab Effluent 

Total Selenium g/L 5.0 56.0 Weekly Grab Effluent 

Total Iron mg/L 1.0 1.0 Weekly Grab Effluent 

Total Lead g/L 25.0 33.8 Weekly Grab Effluent 

Total Cadmium g/L 2.0 15.0 Weekly Grab Effluent 

Total Aluminum    Weekly Grab Effluent 

Total Copper g/L   Weekly Grab Effluent 

Total Zinc g/L   Weekly Grab Effluent 

Turbidity    Weekly Grab Effluent 
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Table 8. Effluent Limits and Monitoring Requirements, Interstitial Water Removal, Outfall 001 
 

 

 

 
 
 
Parameter 

 Discharge Limitations Monitoring Requirements 

 
Units 

Monthly 
Average 

Daily 
Maximum 

Measurement 
Frequency 

 
Sample Type 

 
Sample Location 

Flow MGD  2.1 Daily Pump logs Effluent 

Temperature C   Quarterly Grab Up/downstream 

Temperature C   Daily Grab Effluent 

pH standard 6.0 9.0 Weekly Grab Effluent 

Oil and Grease mg/L 15.0 20.0 Weekly Grab Effluent 

TSS mg/L 30.0 100.0 Weekly Grab Effluent 
Total Nitrogen 
(NO2+NO3+TKN) 

mg/L 
  

Weekly Grab Effluent 

Total Phosphorus mg/L   Weekly Grab Effluent 

Dissolved Oxygen mg/L   Weekly Grab Effluent 

Acute Toxicity    Monthly Grab Effluent 

Total Iron mg/L 1.0 1.0 Weekly Grab Effluent 

Total Cadmium g/L 2.0 15.0 Weekly Grab Effluent 

Total Aluminum    Weekly Grab Effluent 

Total Lead g/L 25.0 33.8 Weekly Grab Effluent 

Total Arsenic g/L 10.0 50.0 Weekly Grab Effluent 

Total Selenium g/L 5.0 56.0 Weekly Grab Effluent 

Total Mercury ng/L 47.0 47.0 Weekly Grab Effluent 

Total Copper g/L   Weekly Grab Effluent 

Total Zinc g/L   Weekly Grab Effluent 

Turbidity    Weekly Grab Effluent 
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Table 9. Effluent Limits and Monitoring Requirements, Bulk Water Removal, Outfall 004 
 

 

 

 
 
 
Parameter 

 Discharge Limitations Monitoring Requirements 

 
Units 

Monthly 
Average 

Daily 
Maximum 

Measurement 
Frequency 

 
Sample Type 

 
Sample Location 

Flow MGD   Weekly Pump logs Effluent 

Oil and Grease mg/L 15.0 20.0 Weekly Grab Effluent 

TSS mg/L 30.0 100.0 Weekly Grab Effluent 

pH standard 6.0 9.0 Weekly Grab Effluent 

Total Copper g/L   Weekly Grab Effluent 

Total Zinc g/L   Weekly Grab Effluent 

Total Arsenic g/L 10.0 50.0 Weekly Grab Effluent 

Total Selenium g/L 5.0 56.0 Weekly Grab Effluent 

Total Mercury ng/L 47.0 47.0 Weekly Grab Effluent 

Total Iron mg/L 1.0 1.0 Weekly Grab Effluent 

Total Aluminum    Weekly Grab Effluent 

Chronic Toxicity    Quarterly Grab Effluent 
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THE ATLANTIC COASTAL PLAIN 
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GENERALIZED SUMMARY OF REGIONAL GEOLOGIC 
AND HYDROGEOLOGIC UNITS IN THE REGION 

[AFTER MCSWAIN ET AL., 2015] 
L.V. Sutton Steam Electric Plant 

Wilmington, North Carolina 
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THICKNESS OF THE SURFICIAL AQUIFER 
IN THE ATLANTIC COASTAL PLAIN 

[AFTER CAMPBELL AND COES, 2010] 
L.V. Sutton Steam Electric Plant 

Wilmington, North Carolina 
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ELEVATION OF TOP OF CASTLE HAYNE  
CONFINING UNIT IN NEW HANOVER COUNTY, 

NORTH CAROLINA [AFTER MCSWAIN ET AL., 2014] 
L.V. Sutton Steam Electric Plant 

Wilmington, North Carolina 
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ELEVATION OF TOP OF CASTLE HAYNE AQUIFER 
IN NEW HANOVER COUNTY, NORTH CAROLINA 

[AFTER MCSWAIN ET AL., 2014] 
L.V. Sutton Steam Electric Plant 

Wilmington, North Carolina 
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THICKNESS OF PEEDEE CONFINING UNIT 
IN THE ATLANTIC COASTAL PLAIN 

[AFTER CAMPBELL AND COES, 2010] 
L.V. Sutton Steam Electric Plant 

Wilmington, North Carolina 
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ELEVATION OF TOP OF PEEDEE CONFINING UNIT 
IN NEW HANOVER, NORTH CAROLINA 

[AFTER MCSWAIN ET AL., 2014] 

L.V. Sutton Steam Electric Plant 
Wilmington, North Carolina 
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ELEVATION OF TOP OF PEEDEE AQUIFER IN 
NEW HANOVER COUNTY, NORTH CAROLINA 

[AFTER MCSWAIN ET AL., 2014] 
L.V. Sutton Steam Electric Plant 

Wilmington, North Carolina 
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THICKNESS OF PEEDEE AQUIFER 
IN THE ATLANTIC COASTAL PLAIN 

[AFTER CAMPBELL AND COES, 2010] 
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AREAL EXTENT OF BLACK CREEK CONFINING UNIT 
IN THE ATLANTIC COASTAL PLAIN 

[AFTER CAMPBELL AND COES, 2010] 
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1 INTRODUCTION 

This calculation package was prepared to present a subsurface stratigraphy and geotechnical 
material properties selected for the engineering analyses of the CCR Basins and Lay of Land 
Area (LOLA), located at the L.V. Sutton Energy Complex (Sutton).  This calculation package is 
an appendix to the Site Analysis and Removal Plan (Removal Plan) prepared by Geosyntec 
Consultants (Geosyntec).  The remainder of this calculation package is organized to present 
the: (i) site investigations; (ii) subsurface stratigraphy; (iii) phreatic surface interpretation; and 
(iv) material parameter interpretation.  

2 SITE INVESTIGATIONS 

This section includes the historical and Geosyntec site investigations with a focus on the CCR 
Basins (1971 Basin, 1984 Basin, and 2006 Interior Containment Area (ICA)) and LOLA areas.  
Details on the field investigations performed in these areas are summarized in Table 1, and the 
field investigation locations along with site features are shown on Figure 1.  The site 
investigations performed outside the referenced areas are described in the Removal Plan. 

2.1 Historical Investigations in the Basin Areas 

Three previous investigations were performed in the Basin areas prior to Geosyntec’s recent 
investigations.  In April 2006, Withers & Ravenel performed a subsurface investigation in 
support of the design of the 2006 ICA within the 1984 Basin.  The investigation consisted of six 
borings with Standard Penetration Tests (SPTs) and 14 Cone Penetration Tests (CPTs) at 16 
locations (both SPTs and CPTs were performed at four of these locations).  The borings were 
advanced from the 1984 dike crest and within the 1984 Basin to a depth of 15.5 to 70 ft bgs 
using the Hollow Stem Auger (HSA) and mud rotary drilling methods.  The CPT soundings were 
located at the dike crest and within the 1984 Basin and terminated at a depth of 13 to 70 ft bgs.  
In addition, pore pressure dissipation tests were conducted and shear wave velocities were 
measured at selected CPT locations.  At the selected five investigation locations within the 
basin, a CPT sounding or boring was advanced through the clay liner with a casing installed into 
or through the clay liner.  The purpose of the casing installation was to prevent migration of 
CCR below the clay liner.  The boring logs, CPT sounding logs, dissipation test results, and 
shear wave velocity measurement results are presented in Attachment 1.1, Attachment 2.1, 
Attachment 2.2, and Attachment 2.3, respectively.  During the borings, representative, bulk, and 
undisturbed CCR samples were collected for laboratory testing.  The laboratory program for this 
investigation consisted of grain size distribution, dry unit weight, Atterberg Limit, Standard 
Proctor, consolidation, permeability, and consolidated undrained (CU) triaxial compression 
tests.  No laboratory testing was conducted on the clay liner.  The laboratory test results are 
presented in Attachment 3.1. 

In February 2009, MACTEC installed piezometers in support of a seepage investigation in the 
1984 Basin [MACTEC, 2010].  The investigation consisted of the advancement of six 
exploratory geoprobe borings and six hand-auger borings, followed by 18 piezometer 
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installations.  The geoprobe borings were located along the dike crest and advanced 30 ft below 
ground surface (bgs) with continuous sampling in 5-ft-long increments.  The collected samples 
were visually classified in the field, but no additional laboratory testing was conducted.  Near the 
geoprobe boring locations, six pairs of piezometers (i.e., twelve in total) were installed in 
boreholes advanced using the hollow-stem auger (HSA) drilling method.  Of these twelve, six 
were screened from 10 to 15 ft below the dike crest surface and the other six were screened 
from 20 to 25 ft below the crest surface.  At the toe of the downstream slope, six hand auger 
borings were advanced to a depth of 4.5 ft and a piezometer was installed in each of the hand-
augered boreholes.  The logs for the six geoprobe borings and the six hand augers along with 
twelve piezometer as-built construction details are included in Attachment 1.2.   

In December 2010, MACTEC performed a subsurface investigation in support of slope stability 
analyses of the 1971 Basin [MACTEC, 2011].  The investigation included three soil test borings 
with SPTs generally at 2.5 to 5 ft intervals.  In addition, it included six hand augers on the 
downstream slope, three at approximately mid-slope and the other three at the toe of the slope.  
The borings with SPTs were located at the dike crest and advanced to a depth of 30 ft bgs.  The 
hand augers were advanced to a depth of 9 to 10 ft at the mid-slope and 3 ft to 7 ft at the toe.  
The logs of the soil test borings and hand augers are included in Attachment 1.3.  During the 
SPTs, samples were collected by means of a split-spoon sampler for laboratory testing.  The 
laboratory program for this investigation consisted of grain size distribution, moisture content, 
and Atterberg Limit tests.  The laboratory test results are presented in Attachment 3.2. 

2.2 Historic Investigations in the LOLA 

Blasland, Bouck, and Lee, Inc. (BBL) performed Phase I and II investigations in the LOLA in 
support of a voluntary Administrative Agreement signed by Duke Energy Progress, LLC (DEP) 
and Inactive Hazardous Sites Branch of the North Carolina Department of Environment and 
Natural Resources (NCDENR), Division of Waste Management [BBL, 2005].  The BBL 
investigations included the installation of monitoring wells as well as the installation of temporary 
piezometers, hand auger borings, and test pits.  The explanatory borings for the monitoring well 
installations were advanced to a depth of 11 to 52 ft bgs using the HSA and mud rotary drilling 
methods.  No geotechnical laboratory testing was conducted.  The boring logs for those 
monitoring wells are presented in Attachment 1.4.   

2.3 Geosyntec Investigations in the Basin Areas 

Geosyntec conducted three investigations in the Basin areas in support of the conceptual 
closure plan project, the dewatering plan, and the final closure plan. As part of the Conceptual 
Closure Plan project, Geosyntec conducted geotechnical investigations in May and June/July 
2014 [Geosyntec, 2014a; Geosyntec, 2014b; Geosyntec, 2014c; Geosyntec, 2014d] to: (i) 
characterize geotechnical properties of the dike materials and foundation soils for the basins; (ii) 
characterize CCR geotechnical properties; and (iii) estimate the horizontal and vertical 
delineations of the CCR within the 1971 Basin.  The field investigations consisted of nine mud 
rotary borings [ASTM D 1586] (two additional borings were performed in the proposed Landfill 
Area but are not included in this package), 14 CPT soundings [ASTM D 5778] (including six 
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seismic CPT (SCPT) soundings) and 20 geoprobe borings (GPs) [ASTM D 6282].  Pore 
pressure dissipation tests were also performed at nine selected CPT and SCPT locations.  
Additionally, two piezometers were installed, one within the 1971 Basin and one within the 2006 
ICA.  Six of the nine borings were advanced to a depth of 35 to 50 ft bgs through the perimeter 
dikes and the three borings were advanced to a depth of 12 to 49 ft bgs within the CCR basins.  
Seven CPTs and three SCPTs were performed through the perimeter dikes, and those 
soundings were terminated at 6.7 to 71 ft bgs.  One CPT and three SCPT soundings were 
advanced within the CCR basins, and those soundings were terminated at 12 to 70 ft bgs.  
Nineteen geoprobe borings were located within the 1971 Basin and terminated at 8 to 88 ft bgs.  
One geoprobe boring was advanced to a depth of 60 ft bgs through the divider dike between the 
1971 and 1984 Basins.  The boring logs along with the well construction logs, CPT sounding 
logs, pore pressure dissipation test results, and SCPT shear wave velocity measurement results 
are presented in Attachment 1.5, Attachment 2.4, Attachment 2.5, and Attachment 2.6, 
respectively.  During the mud rotary and geoprobe borings, representative and undisturbed 
samples were collected for laboratory testing.  The laboratory program for this investigation 
consisted of index property testing (grain size distribution, fines content tests, Atterberg limit 
tests, moisture content tests, and specific gravity tests), total unit weight, consolidation, and CU 
triaxial compression tests.  The laboratory test results are presented in Attachment 3.3. 

As part of the Dewatering Plan project, Geosyntec performed field investigations in 
October/November 2014 to: (i) confirm water levels through the dike centerlines interpreted 
during the Conceptual Closure Plan project; (ii) evaluate the potential for existence of perched 
entrapped water within the 1971 Basin; and (iii) evaluate surface erosion potential for washout 
of CCR.  The field investigations consisted of nine piezometer installation and four hand-auger 
borings.  Prior to the installation of each piezometer, an exploratory boring was performed with 
SPTs using the mud rotary drilling method.  The borings were advanced through the dike 
centerline and within the CCR basins, and terminated at 18 to 30 ft bgs.  Four hand-auger 
borings were conducted at the toe of the 1971 southern dike and advanced to a depth of 5 to 
9.5 ft bgs.  The boring logs along with as-built piezometer construction details are presented in 
Attachment 1.6.  Representative samples were collected during the exploratory and hand-auger 
borings.  The samples were visually classified in the field, but no additional laboratory testing 
was conducted on those samples. 

As part of the Final Basin Closure Plan project, Geosyntec performed field investigations in 
March 2015 to characterize the foundation soils below the CCR for deep excavation design 
within the 1971 Basin.  The field investigations consisted of three borings with SPTs within the 
1971 Basin, and the installation of one 4-inch diameter extraction well and four 2-inch diameter 
monitoring piezometers for a pumping test within the basin.  The three within-basin borings were 
advanced to a depth of 85 to 100 ft bgs using the mud rotary drilling method.  The pumping test 
well and piezometers were installed in boreholes advanced to a depth of approximately 40 to 70 
ft bgs using the mud rotary drilling method.  Only during two of the five exploratory borings for 
the pumping test, samples were collected and logged due to the proximity between the borings.  
The boring logs along with the well construction logs are presented in Attachment 1.7.  It is 
noted that this package presents only the geotechnical data collected during the installations of 
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the extraction well and monitoring piezometers and that hydrological data obtained from the 
pumping test data are presented as an Appendix of the Removal Plan.  During the Final Basin 
Closure borings, representative and undisturbed samples were collected for laboratory testing.  
The laboratory program for this investigation consisted of index property testing (grain size 
distribution, fines content tests, Atterberg limit tests, moisture content tests, and specific gravity 
tests), total unit weight, and CU triaxial compression tests.  The laboratory test results are 
presented in Attachment 3.4. 

2.4 Geosyntec Investigations in the LOLA 

Geosyntec conducted two investigations in the LOLA.  In July 2014, Geosyntec performed a 
field investigation to delineate the vertical boundaries of CCR in the areas, as part of the 
Conceptual Closure Plan project.  The field investigation included 15 geoprobe borings within 
the LOLA and the borings were terminated at 12 to 24 ft bgs. The boring logs are included in 
Attachment 1.8.  Representative samples were collected during the geoprobe borings.  The 
samples were visually classified in the field, but no geotechnical laboratory testing was 
conducted. 

In March 2015, Geosyntec performed six borings with SPTs along the LOLA dike to obtain 
geotechnical data for the LOLA dike and foundation soils, as part of the Final Basin Closure 
Plan project.  The six borings were advanced to a depth of 50 ft bgs using the mud rotary 
method.  The boring logs are included in Attachment 1.9.  During the borings, representative 
samples were collected for laboratory testing.  The laboratory program for this investigation 
consisted of grain size distribution, fines content tests, moisture content tests, and specific 
gravity tests.  The laboratory test results are presented in Attachment 3.4. 

3 SUBSURFACE STRATIGRAPHY 

The subsurface stratigraphy at Sutton was developed based on the information obtained from 
the investigations described above.  The findings from these investigations indicate that the 
subsurface soils primarily comprise, from top to bottom, the CCR (within the basins) or Dike Fill 
(on the perimeters of the basins), Clay Liner (only within the 1984 Basin), and the Foundation 
Soils, which are described as follows: 

• CCR: The CCR consist predominantly of gray/black/dark tan silt-sized particles 
with varying amounts of sand-sized particles and exhibit no to low plasticity.  
The CCR were generally reported to be very loose to loose, and occasional 
pockets of medium dense CCR were encountered.  In general, the 
thicknesses of CCR or CCR and soil mixtures were found to be 
approximately 18 to 84 ft within the 1971 Basin, 18 to 19 ft within the 
southern part of the 1984 Basin, up to 13 ft in the northern part of the 1984 
Basin, 26 to 38 ft within the 2006 ICA, and up to 15 ft thick in the LOLA.  The 
SPT and CPT results are available only within the basin areas (i.e., no in-situ 
test results for within-LOLA).  The reported SPT N-values for the CCR 
typically ranges between 0 (i.e., weight of hammer) and 10.  The tip 
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resistance and sleeve friction measured from CPTs range typically between 
10 and 50 tsf and between 0.1 and 0.7 tsf, respectively.   

• Dike Fill: The 1971 and 1984 dikes are approximately 24 ft and 32 ft high, 
respectively.  The Dike Fill for the 1971 and 1984 Basins is predominantly 
sand with varying amounts of fines content and is generally reported to be 
loose to dense.  The reported SPT N-values for the Dike Fill for the basins 
typically range between 10 and 46.  The tip resistance and sleeve friction 
measured from CPTs range typically between 150 and 300 tsf and between 1 
and 3 tsf, respectively.  The 2006 ICA dikes were constructed of compacted 
CCR and are approximately 14 ft high on top of impounded CCR in the 1984 
Basin. The reported SPT N-values for the 2006 ICA dike typically range 
between 7 and 14.  The tip resistance and sleeve friction measured from 
CPTs range typically between 50 and 150 tsf and between 1 and 4 tsf, 
respectively.  The LOLA dike is approximately 10 ft high, although the vertical 
extent of the dike is not clear based on the borings.  It was found from the six 
LOLA dike borings that the LOLA dike consists of sand, or/and CCR and 
sand mixture.  The reported SPT N-values for the LOLA dike typically range 
between 3 and 18.  The MACTEC [2011] and Geosyntec field investigations 
[Geosyntec, 2014a] found CCR or/and CCR and soil mixture below the 
southern portion of the 1971 perimeter dike. Along the dike centerline, the 
thickness of this material is up to 15 ft. The hand-augers at the mid-slope and 
dike toe found this material to be 5.5-ft and 10-ft thick, respectively. 

• Clay Liner: The historical design drawings provided by DEP indicate that the 
1984 Basin was constructed with a 1-ft thick clay liner at the basin bottom 
which extended along the side slopes.  The drawings also show the side 
slopes were protected by a 2-ft thick sand layer.  Based on the boring logs 
from the Withers & Ravenel investigation and one sample collected during 
the investigation, the Clay Liner was observed to be fine sandy clay to clay 
with a thickness of 4.5 to 7 inches.   

• Foundation Soils: The Foundation Soils consist primarily of sand with varying 
amounts of fines content.  According to a regional geologic study [USGS, 
2014], the Foundation Soils at Sutton can be classified into two geologic 
units: Surficial Aquifer and Peedee Aquifer.  The discontinuous Peedee 
confining unit with a thickness of 10 ft or less separates those two aquifer 
units, which consists of silt or clay.  The Foundation Soils are reported to be 
very loose to very dense and the reported SPT N-values range between 2 
and 80.  The tip resistance and sleeve friction measured from CPTs range 
typically between 50 and 300 tsf and between 0.2 and 2.5 tsf, respectively.  

The USGS regional geologic study referenced above indicates the Peedee aquifer extends to a 
depth of approximately 400 ft bgs, underlain by the Black Creek confining unit.   Considering the 
thickness of the Peedee aquifer, the characterization of geotechnical properties for the Black 
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Creek confining unit was not considered necessary for the final closure and decommissioning 
design of the basins and LOLA. 

Six cross sections of the basin areas and LOLA were developed based on the subsurface 
stratigraphy described above and the results of the topographic survey provided by DEP in 2014 
(the topographic survey performed by WSP USA Corp. in 2015 shows similar results, and as 
such, the cross sections were not updated with the 2015 survey results).  The locations of these 
cross sections are shown on Figure 1 and the cross sections are presented on Figures 2A and 
2B. 

4 PHREATIC SURFACE INTERPRETATION 

The phreatic surfaces in the CCR basins area and the LOLA were estimated based on: (i) the 
water levels measured in piezometers and monitoring wells; and (ii) the results of the CPT pore 
pressure dissipation tests.  These estimated phreatic surfaces are presented in the Removal 
Plan.  It is noted that an elevated phreatic surface was observed within the 2006 ICA and 
ranged from Elevations 22 ft to 35 ft (NAVD88). 

5 MATERIAL PARAMETER INTERPRETATION 

The geotechnical properties of the CCR, Dike Fill, and Foundation Soils were interpreted from 
the available laboratory and in-situ test results as follows.  

5.1 Index Parameters 

5.1.1 Dike Fill and Foundation Soils 

As part of Geosyntec’s laboratory testing programs, 40 grain size distribution tests [ASTM D 
422] were conducted on the Dike Fill and Foundation Soils.  Nineteen of these tests included 
the hydrometer tests [ASTM D 422].  Forty-two additional tests to determine fines content were 
also conducted [ASTM D 422].  In addition, the results of eight grain size distribution tests are 
available in the historical investigation report prepared by MACTEC [2011].  The grain size 
distribution data are plotted on Figure 3a.  The results of the measured fines contents are 
plotted on Figure 4a.  The results indicate that the Dike Fill and Foundation Soils typically 
consist of 44% to 98% sand and 1% to 52% fines (i.e., silt and clay).  The fines content ranges 
were obtained specifically from the fines content tests, and as such, the fines content ranges do 
not directly correspond to the range of sand-sized particles (which came from grain-size 
distribution tests). 

Because the Dike Fill and Foundation soils are predominantly sandy, the natural moisture 
content and Atterberg limits tests were conducted by Geosyntec for selected samples only. As 
part of Geosyntec’s laboratory testing program, seven natural moisture content tests [ASTM D 
2216] and nineteen Atterberg limits tests [ASTM D 4318] were conducted on the Foundation 
Soils. In addition, the results of eight natural moisture content tests and five Atterberg limits 
tests are available in the historical investigation reports [MACTEC, 2011].  The measured 
natural moisture contents and Atterberg limits are presented on Figure 5a and Figure 6a, 
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respectively.  The data indicate that the four cohesive Foundation Soils have moisture contents 
of 34% and 107%. Historical moisture content tests by MACTEC [2011] indicate that the Dike 
Fill moisture content typically ranges from 13% to 29%.  The cohesive Foundation Soil samples 
have liquid limits ranging from 26 to 152, plastic limits ranging from 14 to 66, and plasticity 
indices ranging from 4 to 95.  Historical Atterberg limits tests performed by MACTEC [2011] on 
Dike Fill show it is generally non-plastic. Historical Atterberg limits tests performed by MACTEC 
[2011] on CCR samples collected below the 1971 dike show the materials have liquid limits 
ranging from 46 to 52, plastic limits ranging from 40 to 42 and plasticity indices ranging from 6 to 
10.   

As part of Geosyntec’s laboratory testing program, fifteen specific gravity tests [ASTM D 854] 
were conducted on Dike Fill and Foundation Soil samples.  The specific gravity test results are 
plotted on Figure 7a.  The results indicate that the Dike Fill and Foundation Soils generally have 
a specific gravity of 2.51 to 2.73.  Two specific gravity test results for the LOLA dike that 
consists of soils and CCR range between 2.42 and 2.49.  All the index test results are 
summarized in Table 2. 

5.1.2 CCR within the Basins 

As part of Geosyntec’s laboratory testing programs, six grain size distribution tests were 
conducted on the CCR samples.  Four of those tests included a hydrometer test.  Eleven 
additional tests to determine the fines content were also conducted.  In addition, the results of 
four grain size distribution tests are available in the historical investigation report prepared by 
Withers & Ravenel (2006).  The results of the grain size distribution and fines content tests are 
plotted on Figures 3b and 4b, respectively.  The results indicate that the CCR typically consist of 
6% to 82% sand-sized particles and 16% to 97% fines (i.e., silt and clay-sized particles). The 
stated fines content range was obtained specifically from the fines content tests, and as such, 
the fines content range does not directly correspond to the range of sand-sized particles (which 
came from grain-size distribution tests).  It is noted that the test results indicate the CCR in the 
1971 Basin contains a higher percentage of sand size particles when compared to those in the 
1984 Basin/2006 ICA. 

As part of Geosyntec’s laboratory testing programs, 15 natural moisture content tests, and 19 
Atterberg limits tests were conducted on the CCR samples.  In addition, one historical Atterberg 
limits test is available (Withers & Ravenel, 2006).  The results of the natural moisture content 
and Atterberg limits tests are plotted on Figures 5b and 6b, respectively.  The data indicate that 
the CCR samples tested have natural moisture contents between 24% and 75% and that the 
CCR samples tested are mostly non-plastic.  One sample tested as part of Geosyntec’s 
laboratory testing program has a liquid limit of 32, plastic limit of 26, and plasticity index of 6.   

As part of Geosyntec’s laboratory testing programs, five specific gravity tests were conducted 
on the CCR samples.  The specific gravity test results are plotted on Figure 7b.  The results 
indicate that the CCR generally have a specific gravity of 2.27 to 2.35.  All the index test results 
are summarized in Table 2. 
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No laboratory tests were conducted on the CCR samples collected from the LOLA. Based on 
the LOLA investigation report [Geosyntec, 2014b], the CCR samples observed consisted of silt 
and clay-sized particles as well as sand-size particles. 

5.2 Shear Strength 

5.2.1 Dike Fill and Foundation Soils 

The Dike Fill and Foundation Soils are predominantly sandy, and will, therefore, exhibit drained 
behavior in general. The drained shear strength parameters, i.e., an effective stress friction 
angle (ϕ′) and a cohesion intercept (c’), for those geotechnical units were estimated using in-situ 
test results as follows. 

During the historical and Geosyntec investigations, SPTs were conducted at less than a 5-ft 
interval at selected boring locations in the field. The SPT N-blow counts for the Dike Fill and 
Foundation Soils in the basin areas and the LOLA are plotted on Figures 8a and 8b.  The 
drained friction angle for the non-cohesive materials (i.e., the Dike Fill and Foundation Soils) 
was calculated using an empirical correlation with the corrected N-blow count ((N1)60) from an 
SPT [Hatanaka and Uchida, 1996] as follows: 

ϕ′ =  �15.4×(𝑁𝑁1)60 + 20 Equation 1 

where: 

ϕ’  = drained friction angle (degrees); and 

(N1)60  = corrected N-blow count. 

The friction angles of the Dike Fill and Foundation Soils in the basin areas and the LOLA 
estimated from the empirical correlation are plotted on Figures 9a and 9b.  As shown on Figure 
9a, the estimated friction angles for the Dike Fill and Foundation Soils in the basin areas 
typically vary from 30 to 55 degrees and 25 to 50 degrees, respectively. The empirical 
correlation presented in Equation 1 was also used to estimate the strength of the Soil-CCR mix 
found under the 1971 dike. In this case, the calculated friction angles were adjusted depending 
on the material type.  The estimated friction angles for the Dike Fill and Foundation Soils in the 
LOLA typically vary from 25 to 45 degrees, as shown on Figure 9b.  For the Soil-CCR mix found 
in a portion of the LOLA dike, the estimated friction angles range from 25 to 40 degrees in 
general.  

As part of the historical (Withers & Ravenel, 2006) and Geosyntec conceptual closure 
investigations [Geosyntec, 2014a], CPTs were conducted on the 1971 and 1984 dikes. These 
measurements were used to estimate the drained friction angle (ϕ’) of the subsurface materials. 
The estimation was based on an empirical correlation with a normalized corrected cone tip 
resistance (qt1) [Kulhawy and Mayne, 1990] as follows: 
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ϕ′ =  17.6° + 11.0 log(𝑞𝑞𝑡𝑡1) Equation 2 

where: 

ϕ’ = drained friction angle (degrees); and 

qt1 = normalized corrected CPT cone tip resistance; is given by: 

  𝑞𝑞𝑡𝑡1 =
𝑞𝑞𝑡𝑡 𝜎𝜎𝑎𝑎𝑡𝑡𝑎𝑎�

�𝜎𝜎𝑣𝑣𝑣𝑣′ 𝜎𝜎𝑎𝑎𝑡𝑡𝑎𝑎�
 

where: 

σatm = atmospheric pressure; and 

σvo’ = effective vertical stress; and 

qt = corrected CPT cone tip resistance; is given by: 

  qt = qc + (1 − an)u2 

where: 

qc = measured CPT cone tip resistance; and 

an = area correction; and 

u2 = measured pore water pressure. 

The Dike Fill and Foundation Soils friction angles estimated from this empirical correlation are 
plotted on Figure 10.  As shown in this figure, the estimated Dike Fill and Foundation Soils 
friction angles typically vary from 36 to 56 degrees and 30 to 44 degrees, respectively. 

As part of Geosyntec’s laboratory testing program, in addition, one set of three CU triaxial 
compression tests [ASTM D 4767] was conducted on one sample of clayey Foundation Soils.  
The sample was collected from within the 1971 Basin.  During the CU triaxial tests, the sample 
was trimmed into three specimens and each specimen was tested under a different initial 
effective confining stress (σc’).  The undrained shear strength (Su) measured in each CU test 
corresponded to the σc’ applied to the specimen.  The loading conditions for the CU tests are 
summarized in Table 3.  From the CU test results, the undrained shear strength ratios (Su/σc’) 
were calculated. A plot of the Su/σc’ calculated from these CU tests is shown on Figure 11a. 
Also, the effective normal (σnf’) and shear stresses (τf’) at failure obtained from the CU test 
results are plotted to estimate the drained strength parameters and are presented on Figure 
12a.   
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5.2.2 CCR 

The undrained and drained shear strengths of the CCR were interpreted from CU test results. 
As part of Geosyntec’s laboratory testing program, one set of two CU tests was conducted on 
one sample of the CCR.  In addition, the results from two sets of three CU tests are available 
from the historical report (Withers & Ravenel, 2006).  The loading conditions for those CU tests 
are summarized in Table 3.  From the CU test results, Su/σc’ were calculated and is presented 
on Figure 11b. Also, the σf’ and τf’ obtained from the CU test results are plotted to estimate the 
drained strength parameters, and are presented on Figure 12b.  

5.2.3 Selected Strength Parameters 

Based on SPT-based and CPT-based estimations, representative drained shear strength 
parameters were selected to be ϕ′ = 38 degrees and c’ = 0 psf for the Dike Fill in the basin 
areas, and ϕ′ = 34 degrees and c’ = 0 psf for the Foundation Soils in the basin areas.  For the 
CCR and soil mix found below the 1971 dike, representative drained shear strength parameters 
were conservatively selected to be ϕ′ = 25 degrees and c’ = 0 psf. 

For the LOLA Dike Fill and Foundation Soils, the drained shear strength parameters were 
selected to be ϕ′ = 34 degrees and c’ = 0 psf from the SPT-based estimations.  For the CCR 
and soil mix found in a portion of the LOLA dike, ϕ′ = 31 degrees and c’ = 0 psf were selected as 
drained shear strength parameters. 

The strength parameters for the clayey Foundation Soils were selected based on the CU test 
results.  A representative Su/σc’ of 0.35 and ϕ′ = 20 degrees and c’ = 288 psf were selected as 
undrained and drained shear strength parameters for the clayey Foundation Soils, respectively.  

The CCR strength parameters were selected based on the CU test results.  A representative 
Su/σc’ of 1.0 and ϕ′ = 34 degrees and c’ = 0 psf were selected as undrained and drained shear 
strength parameters for CCR, respectively. In general, compacted CCR have a higher friction 
angle than impounded CCR, as indicated in SPT results and CPT soundings.  Geosyntec 
conducted CU tests on compacted CCR samples (collected from another site) and selected 
representative strength parameters of ϕ′ = 36 degrees and c’ = 0 psf. Those values can be used 
for slope stability analyses for the 2006 dike.  The selected shear strength parameters are 
summarized in Table 4.  

5.3 Compressibility 

The preconsolidation pressure (Pc), the modified compression ratio (Ccε), and the modified 
recompression ratio (Crε) were estimated from the 1-D consolidation test [ASTM D 2435].  The 
overconsolidation ratio (OCR) was calculated as the ratio between Pc and in-situ effective 
overburden stress. 

As part of Geosyntec’s laboratory testing program, one 1-D consolidation test was conducted on 
one CCR sample collected from the 2006 ICA.  In addition, the results of two 1-D consolidation 
tests on the CCR samples collected from within the 1984 Basin are available in the historical 
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investigation report prepared by Withers & Ravenel (2006).  These consolidation test results are 
plotted on Figures 13a through 13d.  The test results for the CCR samples indicate that the 
estimated Pc generally ranges from 1,500 psf to 5,500 psf, the estimated Ccε ranges from 0.03 
to 0.09, and the estimated Crε ranges from 0.004 to 0.008.  With the estimated Pc, the calculated 
OCR is 2.0 or greater.  The 1-D consolidation test results are summarized in Table 5. 

A representative Ccε of 0.06 and a representative Crε of 0.006 was selected for the CCR in the 
1984 Basin and the 2006 ICA.  The OCR can be conservatively assumed to be 1 (i.e., normally 
consolidated) for those CCR.  The selected compressibility parameters are summarized in 
Table 4. 

5.4 Hydraulic Conductivity 

The result of one hydraulic conductivity test [ASTM D 5084] for the CCR bulk sample 
(remolded) collected from the 2006 ICA is available in the historical investigation report (Withers 
& Ravenel, 2006).  The measured hydraulic conductivity is 2.0x10-4 cm/s.  The information on 
the sample tested is summarized in Table 6.  The hydraulic conductivities of Foundation Soils 
and CCR estimated from in-situ tests and using a correlation with grain size distributions are 
presented in the Removal Plan. 

5.5 Compaction 

The Standard Proctor test [ASTM D 698] or a variation is used to evaluate the moisture-density 
relationship for cohesive soils in general. The results of two Standard Proctor tests for the CCR 
bulk samples collected from within the 1984 Basin is available in the historical investigation 
report (Withers & Ravenel, 2006).  Those test results are summarized in Table 7.  The test 
results for the CCR samples indicate that the estimated maximum dry densities are 51.8 pcf and 
61.2 pcf, and the corresponding estimated optimum moisture contents are 56.1% and 45.7%, 
respectively. 

No compaction testing was conducted on the Foundation Soil samples due to sandy nature.  
Typical ranges of maximum dry unit weights and optimum moisture contents for different soil 
types are presented in Naval Facilities Engineering Command (NAVFAC) Design Manual 7.02 
[1986].  From the presented range, a representative maximum dry density of 110 pcf and a 
representative optimum water content of 15% were selected for Foundation Soils. 

5.6 CCR Flow Potential 

As part of the Geosyntec conceptual closure investigation, pH [ASTM D 4972] and calcium 
content tests [ASTM D 4373] were conducted on 13 CCR samples collected from the 1971 
Basin, 1984 Basin, and 2006 ICA to evaluate the flow potential.  The results are summarized in 
Table 8. 

Each set of pH tests was conducted with two types of test solutions (i.e., distilled water and 
calcium chloride).  The results show that the type of test solution used did not have a significant 
impact on the measured pH values.  The average pH value for each set of tests is plotted on 
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Figure 14.  The calcium content test results indicate that no calcium was found in the tested 
samples.  This is consistent with the information that flue gas desulfurization (FGD) materials 
were not removed from the flue gasses and disposed in the CCR Basins at Sutton.  

5.7 Shear Wave Velocity 

As part of the Geosyntec conceptual closure investigation, shear wave velocity measurements 
were taken at 1.3-ft to 5-ft intervals at selected locations using a seismic CPT (SCPT) in the 
field.  These measurements were used to calculate the shear wave velocities (Vs) of the 
subsurface materials.  The Vs values were calculated by the Mid-Atlantic Drilling (the CPT 
contractor) based on the direct SCPT measurements and provided to Geosyntec.  The Vs for 
the Dike Fill and the Foundation Soils was also estimated using an empirical correlation with 
sleeve friction from CPT soundings [Mayne, 2006] as follows: 

Vs =  118.8 log(fs) + 18.5 Equation 3 

where: 

Vs = shear wave velocity (m/s); and 

fs = sleeve friction (kPa). 

The results of Vs calculated using the direct SCPT measurements and the Vs profiles estimated 
from the empirical correlation are plotted on Figure 15a for the Dike Fill and the Foundation 
Soils.  The results of Vs calculated based on the direct SCPT measurements are plotted on 
Figure 15b for the CCR in both the 1971 and 1984 Basins, and the 2006 ICA. 

5.8 Total Unit Weight 

5.8.1 Dike Fill and Foundation Soils 

As part of Geosyntec’s laboratory testing program, the dry unit weight and initial moisture 
content were measured during the shear strength testing for one sample of the clayey 
Foundation Soils.  The total unit weight was calculated using the measured dry unit weight and 
initial moisture content.  The measured dry unit weight and moisture content along with the 
calculated total unit weight are presented in Table 9.  No total unit weight tests on Dike Fill or 
the sandy Foundation Soils were conducted as those are predominantly sandy. However, as 
part of the Geosyntec conceptual closure investigation, shear wave velocity measurements 
were taken at 1.3-ft to 5-ft intervals at selected locations using SCPT in the field.  These 
measurements were used to estimate the saturated unit weight (γt) of the Dike Fill and sandy 
Foundation Soils.  The estimation was based on an empirical correlation with a shear wave 
velocity (Vs) [Mayne, 2005] as follows: 

γt = 8.32× log Vs − 1.61× log z Equation 4 

where: 
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γt = saturated total unit weight (kN/m3); and 

Vs = shear wave velocity (m/s); and 

z = depth (m). 

The results of unit weight calculated using the direct SCPT are plotted on Figure 16a for the 
Dike Fill and the Foundation Soils, along with the total unit weight measurement for the clayey 
Foundation Soil sample. 

5.8.2 CCR 

As part of Geosyntec’s laboratory testing program, the Bulk Density test [Modified ASTM D 
2937] was conducted on one CCR sample collected from the 2006 ICA to measured dry unit 
weight and moisture content.  The total unit weight was calculated using the measured dry unit 
weight and moisture content.  In addition, three total unit weights of the CCR samples collected 
from within the 1984 Basin were: (i) reported in bulk density tests; or (ii) calculated from the dry 
unit weights and initial moisture contents measured in the shear strength and 1-D consolidation 
tests (Withers & Ravenel, 2006).  The total unit weights of those CCR samples are summarized 
in Table 9 and presented on Figure 16b.  The results indicate that the total unit weight of the 
CCR ranges from 87 pcf to 97 pcf.   

5.8.3 Selected Total Unit Weight 

Representative total unit weights of 120 pcf and 115 pcf were selected for the Dike Fill and 
Foundation Soils, respectively.  A representative total unit weight of 95 pcf was selected for the 
CCR.  The selected total unit weights are summarized in Table 4. 
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Table 1.  Summary of Field Investigation in Basins and LOLA 

ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

B-1 30 Mud Rotary 1971 Dike 199047.7 2304123.9 MACTEC (2010) Piezometer 

B-2 30 Mud Rotary 1971 Dike 198633.0 2304359.2 MACTEC (2010) Piezometer 

B-3 30 Mud Rotary 1971 Dike 198308.0 2305057.9 MACTEC (2010) Piezometer 

HA-1-1 10 Hand Auger 1971 Dike Mid-
Slope 

Not 
Available 

Not 
Available MACTEC (2010) 

 

HA-1-2 5 Hand Auger 1971 Dike Toe Not 
Available 

Not 
Available MACTEC (2010) 

 

HA-2-1 9 Hand Auger 1971 Dike Mid-
Slope 

Not 
Available 

Not 
Available MACTEC (2010) 

 

HA-2-2 3 Hand Auger 1971 Dike Toe Not 
Available 

Not 
Available MACTEC (2010) 

 

HA-3-1 10 Hand Auger 1971 Dike Mid-
Slope 

Not 
Available 

Not 
Available MACTEC (2010) 

 

HA-3-2 7 Hand Auger 1971 Dike Toe Not 
Available 

Not 
Available MACTEC (2010) 

 

PZ-1 15 HSA 1984 Dike 201335.8 2305416.9 MACTEC (2009) 
 

PZ-1A 30 HSA 1984 Dike 201341.2 2305414.9 MACTEC (2009) 
 

PZ-2 15 HSA 1984 Dike 201700.7 2305280.1 MACTEC (2009) 
 

PZ-2A 30 HSA 1984 Dike 201705.6 2305277.9 MACTEC (2009) 
 

PZ-3 15 HSA 1984 Dike 202050.7 2304950.4 MACTEC (2009) 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

PZ-3A 30 HSA 1984 Dike 202048.1 2304944.6 MACTEC (2009) 
 

PZ-4 15 HSA 1984 Dike 201882.3 2304533.1 MACTEC (2009) 
 

PZ-4A 30 HSA 1984 Dike 201880.1 2304528.3 MACTEC (2009) 
 

PZ-5 15 HSA 1984 Dike 201598.9 2304324.9 MACTEC (2009) 
 

PZ-5A 30 HSA 1984 Dike 201593.0 2304324.1 MACTEC (2009) 
 

PZ-6 15 HSA 1984 Dike 200991.4 2304343.4 MACTEC (2009) 
 

PZ-6A 30 HSA 1984 Dike 200985.5 2304343.6 MACTEC (2009) 
 

PZ-1B 4.5 Hand Auger 1984 Dike Toe Not 
Available 

Not 
Available MACTEC (2009) 

 

PZ-2B 4.5 Hand Auger 1984 Dike Toe Not 
Available 

Not 
Available MACTEC (2009) 

 

PZ-3B 4.5 Hand Auger 1984 Dike Toe Not 
Available 

Not 
Available MACTEC (2009) 

 

PZ-4B 4.5 Hand Auger 1984 Dike Toe Not 
Available 

Not 
Available MACTEC (2009) 

 

PZ-5B 4.5 Hand Auger 1984 Dike Toe Not 
Available 

Not 
Available MACTEC (2009) 

 

PZ-6B 4.5 Hand Auger 1984 Dike Toe Not 
Available 

Not 
Available MACTEC (2009) 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

WR-4 70 HSA & Mud 
Rotary, CPT 

Within the 1984 
Basin 

(2006 ICA) 
200805.1 2305178.0 Withers & Ravenel 

(2006) 
CPT only for top 13'; GPS 
Coordinates 

WR-5A 65 HSA & Mud 
Rotary 

Within the 1984 
Basin 

(2006 ICA) 
200643.3 2304829.1 Withers & Ravenel 

(2006) 

Two offset borings to collect 
Shelby Tube samples; GPS 
Coordinates 

WR-5B 64 HSA, CPT 
Within the 1984 

Basin 
(2006 ICA) 

200683.4 2304845.4 Withers & Ravenel 
(2006) 

Boring only for top 15.5'; 
Shear Wave Velocity 
Measurements during CPT; 
GPS Coordinates 

WR-6 70 HSA & Mud 
Rotary, CPT 

Within the 1984 
Basin 

(2006 ICA) 
200174.0 2305092.8 Withers & Ravenel 

(2006) 
CPT only for top 13'; GPS 
Coordinates 

WR-7 70 HSA & Mud 
Rotary 

1971/1984 
Divider Dike 199682.3 2304881.3 Withers & Ravenel 

(2006) GPS Coordinates 

WR-11 66 HSA, CPT 
Within the 1984 

Basin 
(2006 ICA) 

199943.1 2304265.7 Withers & Ravenel 
(2006) 

CPT only for top 18.5'; GPS 
Coordinates 

MW-13 13 HSA LOLA Dike 197948.1 2305008.2 BBL (2004) 
 

MW-13D 42 Mud Rotary LOLA Dike 197965.4 2305017.5 BBL (2005) 
 

MW-14 11 HSA LOLA 197252.2 2306178.4 BBL (2004) 
 

MW-15 11 HSA LOLA 196475.7 2306044.0 BBL (2004) 
 

MW-15D 48 Mud Rotary LOLA 196477.0 2306061.1 BBL (2005) 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

MW-16 12 HSA LOLA 196975.9 2306753.2 BBL (2004) 
 

MW-16D 47 Mud Rotary LOLA 196962.7 2306758.1 BBL (2005) 
 

MW-20 14 HSA LOLA 196258.0 2305318.1 BBL (2005) 
 

MW-20D 52 Mud Rotary LOLA 196256.9 2305326.1 BBL (2005) 
 

GP-01 40 Geoprobe Within the 1971 
Basin 198282.9 2305487.8 Geosyntec (2014) 

 

GP-02 84 Geoprobe Within the 1971 
Basin 198829.2 2305479.9 Geosyntec (2014) 

 

GP-03 88 Geoprobe Within the 1971 
Basin 199020.4 2305207.6 Geosyntec (2014) 

 

GP-04 28 Geoprobe Within the 1971 
Basin 198013.2 2306204.1 Geosyntec (2014) 

 

GP-05 24 Geoprobe Within the 1971 
Basin 199238.5 2304436.7 Geosyntec (2014) 

 

GP-06 28 Geoprobe Within the 1971 
Basin 199016.4 2305634.6 Geosyntec (2014) 

 

GP-07 36 Geoprobe Within the 1971 
Basin 197980.6 2305972.0 Geosyntec (2014) 

 

GP-08 32 Geoprobe Within the 1971 
Basin 198603.9 2304725.8 Geosyntec (2014) 

 

GP-09 40 Geoprobe Within the 1971 
Basin 198963.0 2304385.6 Geosyntec (2014) 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

GP-10 24 Geoprobe Within the 1971 
Basin 199091.6 2304846.3 Geosyntec (2014) 

 

GP-11 24 Geoprobe Within the 1971 
Basin 199364.0 2304729.4 Geosyntec (2014) 

 

GP-12 40 Geoprobe Within the 1971 
Basin 199302.5 2305001.6 Geosyntec (2014) 

 

GP-13 80 Geoprobe Within the 1971 
Basin 199150.5 2305092.7 Geosyntec (2014) 

 

GP-14 84 Geoprobe Within the 1971 
Basin 198621.2 2305747.4 Geosyntec (2014) 

 

GP-15 84 Geoprobe Within the 1971 
Basin 198295.2 2305863.3 Geosyntec (2014) 

 

GP-16 8 Geoprobe Within the 1971 
Basin 199205.8 2305531.9 Geosyntec (2014) 

 

GP-16A 16 Geoprobe Within the 1971 
Basin 199203.7 2305516.8 Geosyntec (2014) 

 

GP-17 60 Geoprobe 1971/1984 
Divider Dike 199099.6 2305644.4 Geosyntec (2014) 

 

MB-1 36 Geoprobe Within the 1971 
Basin 198663.1 2304987.5 Geosyntec (2014) 

 

MB-2 84 Geoprobe Within the 1971 
Basin 198526.3 2305458.9 Geosyntec (2014) 

 

SPT-01 40 Mud Rotary 1971 Dike 198394.4 2304871.1 Geosyntec (2014) 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

SPT-02 45 Mud Rotary 1971/1984 
Divider Dike 199661.1 2304984.0 Geosyntec (2014) 

 

SPT-03 49 Mud Rotary Within the 1971 
Basin 198480.3 2305994.5 Geosyntec (2014) 

 

PZ-1971 22 Mud Rotary Within the 1971 
Basin 198492.4 2305987.6 Geosyntec (2014) Abandoned in 2015 

SPT-04 35 Mud Rotary 1984 Dike 199524.4 2306083.5 Geosyntec (2014) 
 

SPT-05 40 Mud Rotary 1984 Dike 200793.1 2305614.9 Geosyntec (2014) 
 

SPT-06 50 Mud Rotary 1984 Dike 201169.8 2304341.6 Geosyntec (2014) 
 

SPT-07 12 Mud Rotary Within the 1984 
Basin 199252.5 2305887.9 Geosyntec (2014) 

 

SPT-08 45 Mud Rotary 1984 Dike 199898.8 2304200.6 Geosyntec (2014) 
 

SPT-09/ 
PZ-INT 18 Mud Rotary Within the 2006 

ICA 200420.5 2304536.3 Geosyntec (2014) Boring and Piezometer Co-
located 

PZ-101 22 Mud Rotary 2006 Dike 200675.4 2304779.8 Geosyntec (2014) 
 

PZ-102 22 Mud Rotary 2006 Dike 200868.2 2305186.9 Geosyntec (2014) 
 

PZ-103 30 Mud Rotary 1984 Dike 200329.2 2305784.8 Geosyntec (2014) 
 

PZ-104 30 Mud Rotary 1984 Dike 200008.4 2304134.3 Geosyntec (2014) 
 

PZ-105 25 Mud Rotary 1971 Dike 198085.0 2305518.7 Geosyntec (2014) 
 

PZ-106 25 Mud Rotary 1971 Dike 198414.9 2304821.4 Geosyntec (2014) 
 

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 27 of 468



ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

PZ-107 25 Mud Rotary 1971 Dike 198966.6 2304088.7 Geosyntec (2014) 
 

PZ-108S 18 Mud Rotary Within the 1971 
Basin 198487.7 2304871.2 Geosyntec (2014) 

 

PZ-108D 30 Mud Rotary Within the 1971 
Basin 198492.2 2304861.1 Geosyntec (2014) 

 

THB-1 9 Hand Auger 1971 Dike Toe 198299 2304924 Geosyntec (2014) Coordinates from Hand-held 
GPS 

THB-2 9.5 Hand Auger 1971 Dike Toe 198299 2304924 Geosyntec (2014) Approximate Coordinates 

THB-3 5 Hand Auger 1971 Dike Toe 198442 2304651 Geosyntec (2014) Coordinates from Hand-held 
GPS 

THB-4 7 Hand Auger 1971 Dike Toe 198442 2304651 Geosyntec (2014) Approximate Coordinates 

SPT-12 100 Mud Rotary Within the 1971 
Basin 199189.8 2304359.6 Geosyntec (2015) 

 

SPT-13 85 Mud Rotary Within the 1971 
Basin 198345.9 2305184.2 Geosyntec (2015) 

 

SPT-14 100 Mud Rotary Within the 1971 
Basin 198316.1 2306206.3 Geosyntec (2015) 

 

EW-1 49 Mud Rotary Within the 1971 
Basin 198440 2306217 Geosyntec (2015) Abandoned in 2015; 

Approximate Coordinates 

PT-1 41 Mud Rotary Within the 1971 
Basin 198434 2306217 Geosyntec (2015) Abandoned in 2015; 

Approximate Coordinates 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

PT-2 40.3 Mud Rotary Within the 1971 
Basin 198428 2306217 Geosyntec (2015) 

Abandoned in 2015; 
Coordinates from Hand-held 
GPS 

PT-3 70 Mud Rotary Within the 1971 
Basin 198435 2306226 Geosyntec (2015) 

Abandoned in 2015; 
Coordinates from Hand-held 
GPS 

PT-4 70 Mud Rotary Within the 1971 
Basin 198431 2306227 Geosyntec (2015) Abandoned in 2015; 

Approximate Coordinates 

F-DPT-1 16 Geoprobe LOLA 196875.5 2306640.9 Geosyntec (2014) 
 

F-DPT-2 12 Geoprobe LOLA 197079.5 2306716.4 Geosyntec (2014) 
 

F-DPT-3 12 Geoprobe LOLA 197022.7 2306385.9 Geosyntec (2014) 
 

F-DPT-4 20 Geoprobe LOLA 196505.8 2305220.2 Geosyntec (2014) 
 

F-DPT-5 20 Geoprobe LOLA 197182.6 2305313.3 Geosyntec (2014) 
 

F-DPT-6 20 Geoprobe LOLA 197155.9 2305004.4 Geosyntec (2014) 
 

F-DPT-7 20 Geoprobe LOLA 197035.6 2305560.4 Geosyntec (2014) 
 

F-DPT-8 20 Geoprobe LOLA 197251.1 2305892.6 Geosyntec (2014) 
 

F-DPT-9 20 Geoprobe LOLA 197173.0 2306258.2 Geosyntec (2014) 
 

F-DPT-10 24 Geoprobe LOLA 197915.9 2305065.0 Geosyntec (2014) 
 

F-DPT-11 20 Geoprobe LOLA 197706.3 2305633.3 Geosyntec (2014) 
 

F-DPT-12 20 Geoprobe LOLA 197519.4 2305959.0 Geosyntec (2014) 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

F-DPT-13 12 Geoprobe LOLA 196602.1 2306104.6 Geosyntec (2014) 
 

F-DPT-14 20 Geoprobe LOLA 197495.7 2305270.0 Geosyntec (2014) 
 

F-DPT-15 16 Geoprobe LOLA 196723.8 2305805.9 Geosyntec (2014) 
 

LO-SPT-
1 50 Mud Rotary LOLA Dike 196830.7 2305008.2 Geosyntec (2015) 

 

LO-SPT-
2 50 Mud Rotary LOLA Dike 197296.3 2304961.1 Geosyntec (2015) 

 

LO-SPT-
3 50 Mud Rotary LOLA Dike 197662.0 2304949.4 Geosyntec (2015) 

 

LO-SPT-
4 50 Mud Rotary LOLA Dike 197890.4 2305246.0 Geosyntec (2015) 

 

LO-SPT-
5 50 Mud Rotary LOLA Dike 197711.7 2305633.1 Geosyntec (2015) 

 

LO-SPT-
6 50 Mud Rotary LOLA Dike 197519.1 2306018.7 Geosyntec (2015) 

 

WR-1 20.8 CPT 
Within the 1984 

Basin 
(2006 ICA) 

199689.7 2305659.7 Withers & Ravenel 
(2006) 

Dissipation Tests @ 13.0' 
bgs; GPS Coordinates 

WR-2 17.7 CPT 
Within the 1984 

Basin 
(2006 ICA) 

200400.7 2305553.9 Withers & Ravenel 
(2006) 

Dissipation Tests @ 7.1 and 
16.7' bgs; Shear Wave 
Velocity Measurements; GPS 
Coordinates 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

WR-3 70 CPT 1984 Dike 200475.8 2305723.6 Withers & Ravenel 
(2006) GPS Coordinates 

WR-8 16.4 CPT 
Within the 1984 

Basin 
(2006 ICA) 

199775.1 2304903.0 Withers & Ravenel 
(2006) 

Dissipation Tests @ 16.4' 
bgs; GPS Coordinates 

WR-10 70 CPT 1984 Dike 199905.4 2304199.2 Withers & Ravenel 
(2006) GPS Coordinates 

WR-12 70 CPT 1984 Dike 200353.3 2304140.0 Withers & Ravenel 
(2006) GPS Coordinates 

WR-13 18.4 CPT 
Within the 1984 

Basin 
(2006 ICA) 

199824.9 2305788.3 Withers & Ravenel 
(2006) GPS Coordinates 

WR-14 17.6 CPT 
Within the 1984 

Basin 
(2006 ICA) 

200549.5 2305461.9 Withers & Ravenel 
(2006) GPS Coordinates 

WR-15 17.2 CPT 
Within the 1984 

Basin 
(2006 ICA) 

199830.1 2304294.5 Withers & Ravenel 
(2006) GPS Coordinates 

WR-16 18 CPT 
Within the 1984 

Basin 
(2006 ICA) 

200051.4 2304183.2 Withers & Ravenel 
(2006) GPS Coordinates 

CPT-1 59.4 CPT 1971/1984 
Divider Dike 199089.0 2305654.6 Geosyntec (2014) 

 

CPT-2 40.0 CPT 1971 Dike 198736.6 2304157.1 Geosyntec (2014) Dissipation Tests @14.9', 
24.9', and 34.9' bgs 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

CPT-3 70.9 CPT 1984 Dike 198855.7 2306324.2 Geosyntec (2014) Dissipation Tests @35.1', 
40.7', and 60.5' bgs 

CPT-4 39.9 CPT 1984 Dike 201961.8 2304729.9 Geosyntec (2014) Dissipation Tests @15.1', 
18.5', and 34.9' bgs 

CPT-5 6.7 CPT 1984 Dike 200480.1 2304183.8 Geosyntec (2014) 
 

CPT-6A 19.9 CPT 2006 Dike 200492.7 2305640.8 Geosyntec (2014) Dissipation Tests @ 20.0' bgs 

CPT-7A 19.9 CPT 2006 Dike 200775.7 2305010.9 Geosyntec (2014) Dissipation Tests @ 20.0' bgs 

CPT-8 70.2 CPT Within the 1971 
Basin 198459.5 2306009.7 Geosyntec (2014) Dissipation Tests @ 34.9', 

49.9', and 65.0' bgs 

SCPT-1 49.9 CPT Within the 1984 
Basin 198324.2 2306263.9 Geosyntec (2014) Shear Wave Velocity 

Measurements 

SCPT-2 70.1 CPT 1984 Dike 201744.4 2305260.9 Geosyntec (2014) 

Dissipation Tests @ 14.9', 
30.0', 40.0, and 65.1' bgs; 
Shear Wave Velocity 
Measurements 

SCPT-3A 19.7 CPT 2006 Dike 199955.1 2304248.6 Geosyntec (2014) 
Dissipation Tests @ 19.8' 
bgs; Shear Wave Velocity 
Measurements 

SCPT-4 11.8 CPT Within the 1984 
Basin 198965.3 2306083.4 Geosyntec (2014) Shear Wave Velocity 

Measurements 

SCPT-5A 20.8 CPT 2006 Dike 199742.4 2304973.5 Geosyntec (2014) 
Dissipation Tests @ 21.0' 
bgs; Shear Wave Velocity 
Measurements 
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ID Depth (ft, 
bgs) 

Investigation 
Method Location Northing 

(NAD 83) 
Easting 

(NAD 83) Consultant (Year) Remarks 

SCPT-6 19.9 CPT Within the 2006 
ICA 199780.1 2305143.7 Geosyntec (2014) Shear Wave Velocity 

Measurements 

Note(s): 

[1] bgs: Below Ground Surface; HSA: Hollow Stem Auger; ICA: Interior Containment Area. 
[2] The official nomenclature for the piezometers installed on the 1971 and 1984 dikes includes a State Dam ID “NEWHA-004” and “NEWHA-

005,” respectively. 
[3] The postfix ‘a’ indicates the investigation was performed along the 2006 dike. 
[4] WR-9 was not performed. 
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Table 2.  Summary of Index Test Results 

Sample ID Sample 
Type [1] 

Depth [2] 

(ft bgs) Material 
Natural 

Moisture 
Content [3] 

(%) 
LL (%) PL (%) PI (%) Gravel 

(%) 
Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Fines 
Content 

(%) 
Specific 
Gravity USCS [4] 

SPT-1-SS-2 SS 4.3 Soil - - - - - - - - 25.3 - SM 

SPT-1-SS-4A SS 9.1 Soil - - - - - - - - 5.7 - SP-SM 

SPT-1-SS-6 SS 14.3 Ash & Soil - - - - - - - - 19 - SM 

SPT-1-SS-7 SS 16.0 Ash & Soil - - - - 0 57 38.6 4.4 43 - SM 

SPT-1-SS-8A SS 17.8 Ash & Soil - - - - 0.4 23.1 72.1 4.4 76.5 - ML 

SPT-1-SS-8B SS 18.8 Ash - - - - - - - - 36.7 - SM 

SPT-1-SS-9 SS 20.0 Ash - NP NP NP - - - - 65.7 - ML 

SPT-1-SS-10 SS 22.0 Ash & Soil - - - - - - - - 51.5 - ML 

SPT-1-SS-11A SS 23.8 Ash - - - - - - - - 79.5 - ML 

SPT-1-SS-12 SS 26.0 Soil - - - - 0 96.7 - - 3.3 - SP 

SPT-1-SS-14 SS 34.3 Soil - - - - - - - - 37.6 - SM 

SPT-1-SS-15 SS 39.3 Soil - - - - - - - - - 2.683 SM 

SPT-2-SS-3 SS 6.8 Soil - - - - - - - - 7.6 - SP-SM 

SPT-2-SS-6 SS 19.3 Soil - - - - - - - - 3.5 - SP 

SPT-2-SS-8 SS 29.3 Soil - - - - 0 97.1 - - 2.9 - SP 

SPT-2-SS-10A SS 39.3 Soil 77.8 95 45 50 - - - - - - CH 

SPT-2-SS-10B SS 40.3 Soil - - - - - - - - 6.1 - SP-SM 

SPT-3-SS-3 SS 5.0 Ash 26.8 - - - - - - - 52 - ML 

SPT-3-SS-6 SS 11.0 Ash 28.5 - - - - - - - 50.2 - ML 

SPT-3-SS-8 SS 15.0 Ash - - - - 9.9 62.4 24.3 3.4 27.7 - SM 

SPT-3-SS-12 SS 23.0 Ash - NP NP NP - - - - 88.2 - ML 

SPT-3-SS-13 SS 25.0 Ash - - - - - - - - 84.7 - ML 

SPT-3-SS-14A SS 26.9 Ash 46.1 - - - - - - - - - ML 

SPT-3-SS-16B SS 31.5 Ash - - - - - - - - 92.4 - ML 
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Sample ID Sample 
Type [1] 

Depth [2] 

(ft bgs) Material 
Natural 

Moisture 
Content [3] 

(%) 
LL (%) PL (%) PI (%) Gravel 

(%) 
Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Fines 
Content 

(%) 
Specific 
Gravity USCS [4] 

SPT-3-SS-17A SS 32.5 Ash 43.4 - - - - - - - - 2.343 ML 

SPT-3-SS-17B SS 33.5 Soil - - - - 1.2 82.5 - - 16.3 - SM 

SPT-3-SS-18 SS 35.0 Ash - NP NP NP 0.2 8.8 80.5 10.5 91 - ML 

SPT-3-SS-19 SS 37.0 Ash & Soil - - - - - - - - 24.5 - SM 

SPT-3-SS-20B SS 40.0 Ash - - - - - - - - 77.3 - ML 

SPT-3-SS-21 SS 42.0 Ash & Soil - - - - 1.3 64.9 32.2 1.6 33.8 - SM 

SPT-3-SS-23 SS 46.0 Ash - - - - - - - - 44.9 - SM 

SPT-3-SS-24 SS 48.0 Ash - NP NP NP - - - - - - ML 

SPT-4-SS-3 SS 6.8 Soil - - - - - - - - 3.2 - SP 

SPT-4-SS-6 SS 19.3 Soil - - - - 0.4 96.6 1.6 1.4 3 - SP 

SPT-4-SS-7 SS 24.3 Soil - - - - - - - - 2.3 - SP 

SPT-4-SS-9 SS 34.3 Soil - - - - - - - - 2.7 2.694 SP 

SPT-5-SS-3 SS 6.8 Soil - - - - - - - - 8 - SP-SM 

SPT-5-SS-4 SS 9.3 Soil - - - - 0 97.4 - - 2.6 - SP 

SPT-5-SS-6 SS 19.3 Soil - - - - 0.9 97.4 1.1 0.6 1.7 - SP 

SPT-5-SS-8 SS 29.3 Soil - - - - - - - - 4.1 - SP 

SPT-6-SS-6 SS 19.3 Soil - - - - - - - - 3.9 - SP 

SPT-6-SS-8 SS 29.3 Soil - - - - 0.1 97.1 2.2 0.6 2.8 - SP 

SPT-6-SS-9 SS 34.3 Soil - - - - - - - - - 2.693 SP 

SPT-6-SS-11 SS 44.3 Soil - - - - - - - - 4.7 - SP 

SPT-7-SS-2 SS 3.0 Ash 31.1 - - - - - - - - - ML 

SPT-7-SS-4 SS 7.0 Ash 52.9 NP NP NP - - - - - - ML 

SPT-7-SS-5 SS 9.0 Ash - - - - 0 9.5 - - 90.5 - ML 

SPT-7-SS-6 SS 11.0 Ash - - - - - - - - 81.2 2.354 ML 

SPT-8-SS-2 SS 4.3 Soil - - - - - - - - 4.4 - SP 
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Sample ID Sample 
Type [1] 

Depth [2] 

(ft bgs) Material 
Natural 

Moisture 
Content [3] 

(%) 
LL (%) PL (%) PI (%) Gravel 

(%) 
Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Fines 
Content 

(%) 
Specific 
Gravity USCS [4] 

SPT-8-SS-6 SS 19.3 Soil - - - - 0 94.6 3.1 2.3 5.4 - SP-SM 

SPT-8-SS-7 SS 24.3 Soil - - - - 0.3 96.3 2.5 0.9 3.4 - SP 

SPT-8-SS-10 SS 39.3 Soil - - - - - - - - 3.3 - SP 

SPT-9-SS-2 SS 3.0 Ash 73.7 - - - - - - - - - ML 

SPT-9-SS-4 SS 7.0 Ash - NP NP NP - - - - - - ML 

SPT-9-SS-5 SS 9.0 Ash - - - - - - - - 97 - ML 

SPT-9-ST-6 ST 11.0 Ash 54.7 NP NP NP 0 6 88 6 94 2.268 ML 

SPT-9-SS-7 SS 13.0 Ash - - - - - - - - 92.8 - ML 

SPT-9-SS-8 SS 15.0 Ash 45.8 NP NP NP - - - - - - ML 

GP-1-S-5 GP 18.0 Ash 60.1 - - - - - - - - - ML 

GP-1-S-10 GP 38.0 Soil 20.6 - - - - - - - 1 - SP 

GP-2-S-7 GP 26.0 Ash 51.3 - - - - - - - - - ML 

GP-2-S-19A GP 73.9 Ash - 32 26 6 - - - - - - ML 

GP-3-S-15 GP 58.0 Ash - NP NP NP - - - - - 2.316 ML 

GP-3-S-20 GP 78.0 Ash 41.1 NP NP NP - - - - - 2.31 ML 

GP-3-S-21 GP 82.0 Ash - NP NP NP - - - - - - ML 

GP-4-S-6 GP 22.0 Soil 19.9 - - - - - - - - - SP 

GP-5-S-4B GP 15.0 Soil 106.9 152 57 95 - - - - - - CH 

GP-13-S-17 GP 66.0 Ash - NP NP NP - - - - - - ML 

GP-13-S-18 GP 70.0 Ash - NP NP NP - - - - - - ML 

GP-14-S-18 GP 70.0 Ash - NP NP NP - - - - - - ML 

GP-14-S-19 GP 75.0 Ash - NP NP NP - - - - - - ML 

GP-15-S-16 GP 62.0 Ash - NP NP NP - - - - - - ML 

GP-17-S-11 GP 43.7 Soil - 85 40 45 - - - - - - OH 

GP-17-S-12A GP 44.9 Soil - 126 60 66 - - - - - - OH 
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Sample ID Sample 
Type [1] 

Depth [2] 

(ft bgs) Material 
Natural 

Moisture 
Content [3] 

(%) 
LL (%) PL (%) PI (%) Gravel 

(%) 
Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Fines 
Content 

(%) 
Specific 
Gravity USCS [4] 

GP-17-S-12B GP 46.2 Soil - 67 31 36 - - - - - - CH 

GP-17-S-13 GP 50.0 Soil - 50 24 26 - - - - - - CH 

GP-17-S-14 GP 54.0 Soil - NP NP NP 0.1 58.8 24.7 16.8 41.1 - SM 

GP-17-S-15 GP 58.0 Soil - 26 22 4 - 44.4 33.8 21.8 55.6 - CL-ML 

MB-2-S-14 GP 66.0 Ash - NP NP NP - - - - - - ML 

MB-2-S-17 GP 78.0 Ash - NP NP NP - - - - - - ML 

B-1-SS-5 SS 11.8 Soil 17.1 - - - 0 95.5 - - 4.5 - SP 

B-1-SS-10 SS 24.3 Soil 19 - - - 0 98.2 - - 1.8 - SP 

B-2-SS-2 SS 4.3 Soil 13.2 - - - 0 95.9 - - 4.1 - SP 

B-2-SS-8 SS 19.3 Soil & Ash 71.1 52 42 10 0.4 19.8 - - 79.8 - MH 

B-3-SS-4 SS 9.3 Soil 25 NP NP NP 0 69.4 - - 30.6 - SM 

B-3-SS-5 SS 11.8 Soil 25.3 NP NP NP 0 74.7 - - 25.3 - SM 

B-3-SS-6 SS 14.3 Soil 28.7 NP NP NP 0 70.5 - - 29.5 - SM 

B-3-SS-8 SS 19.3 Soil & Ash 62.1 46 40 6 0 18.2 - - 81.8 - ML 

WR-5A ST 3.1 Ash - - - - 0 6.4 - - 93.6 - ML 

WR-5A ST 13.0 Ash - - - - 0 7.3 - - 92.7 - ML 

Bulk Sample 1 BU 1.5 Ash - NP NP NP 0 27.4 - - 72.6 - ML 

Bulk Sample 2 BU 7.5 Ash - - - - 0 34.5 - - 65.5 - ML 

SPT-12-S-3 SS 4.5 Ash 24 - - - - - - - - - ML 

SPT-12-S-8 SS 24.25 Soil - 147 66 81 0 0.6 27.5 71.9 99.4 2.513 MH 

SPT-12-S-9 ST 26 Soil 102.6 90 48 42 1.1 1.8 30.5 66.6 97.1 - MH 

SPT-12-S-14 SS 46.75 Soil - - - - 0 94.7 - - 5.3 2.713 SP-SC 

SPT-12-S-15 SS 51.75 Soil - 30 14 16 - - - - 39 - SC 

SPT-12-S-18 SS 59.25 Soil - - - - 0.2 93.5 - - 6.3 - SP-SC 

SPT-12-S-19 SS 64.25 Soil - - - - - - - - 7 - SP-SC 
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Sample ID Sample 
Type [1] 

Depth [2] 

(ft bgs) Material 
Natural 

Moisture 
Content [3] 

(%) 
LL (%) PL (%) PI (%) Gravel 

(%) 
Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Fines 
Content 

(%) 
Specific 
Gravity USCS [4] 

SPT-12-S-23 SS 74.25 Soil - NP NP NP 0.2 82.2 11.7 5.7 17.6 - SC 

SPT-12-S-27 SS 94.25 Soil - NP NP NP 0 69.7 22.2 8.1 30.3 2.725 SC 

SPT-13-S-2 SS 3 Ash 38.1 - - - - - - - - - ML 

SPT-13-S-12 SS 44.25 Soil - - - - 0 95.2 - - 4.8 2.668 SP 

SPT-13-S-17 ST 53 Soil 33.8 50 24 26 0 7 36 57 93 2.701 CH 

SPT-13-S-20 SS 59.25 Soil - NP NP NP 0 95.7 3.3 1 4.3 - SP 

SPT-13-S-24 SS 79.25 Soil - NP NP NP 0.1 85.6 - - 14.3 - SC 

SPT-14-S-3 SS 5 Ash 35.8 - - - - - - - - - ML 

SPT-14-S-9 SS 29.25 Soil - - - - 0 95 - - 5 - SP 

SPT-14-S-12 SS 44.25 Soil - - - - 0.4 96.6 - - 3 - SP 

SPT-14-S-15 SS 51.75 Soil - 54 24 30 0 4.6 57.3 38.1 95.4 - CH 

SPT-14-S-19 SS 64.25 Soil - - - - 0.2 95.1 - - 4.7 - SP 

SPT-14-S-23 SS 84.25 Soil - NP NP NP 0 79.8 - - 20.2 2.695 SC 

PT-2-S-7 SS 34.25 Soil - - - - 0 94.2 5.6 0.2 5.8 - SP-SC 

PT-3-S-11 SS 49.25 Soil - - - - - - - - 2.2 - SP 

PT-3-S-12 SS 51.75 Soil - - - - 0 93.3 6.3 0.4 6.7 - SP-SC 

PT-3-S-13 SS 54.25 Soil - - - - - - - - 2.6 - SP 

PT-3-S-17 SS 69.25 Soil - - - - 0.3 87.9 7.1 4.7 11.8 - SP-SC 

LO-SPT-1-S-3 SS 5 Soil & Ash 24.1 - - - 1.4 55.9 - - 42.7 2.418 SM 

LO-SPT-1-S-9 SS 29.25 Soil - - - - 0.2 96.7 - - 3.1 2.693 SP 

LO-SPT-1-S-12 SS 36.75 Soil - - - - - - - - 2.4 - SP 

LO-SPT-2-S-3 SS 6.75 Soil & Ash - - - - 0.8 72.2 - - 27 - SM 

LO-SPT-2-S-6 SS 19.25 Soil - - - - 0 98 - - 2 - SP 

LO-SPT-2-S-10 SS 39.25 Soil - - - - - - - - 1.9 - SP 

LO-SPT-2-S-11 SS 44.25 Soil - - - - - - - - 2.2 - SP 
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Sample ID Sample 
Type [1] 

Depth [2] 

(ft bgs) Material 
Natural 

Moisture 
Content [3] 

(%) 
LL (%) PL (%) PI (%) Gravel 

(%) 
Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Fines 
Content 

(%) 
Specific 
Gravity USCS [4] 

LO-SPT-3-S-2 SS 4.25 Soil & Ash - - - - 0.3 49.6 - - 50.1 2.485 ML 

LO-SPT-3-S-5 SS 14.25 Soil - - - - 0 96.8 - - 3.2 - SP 

LO-SPT-3-S-9 SS 34.25 Soil - - - - - - - - 2.1 2.678 SP 

LO-SPT-4-S-2 SS 4.25 Soil & Ash - - - - 1.4 70.8 - - 27.8 - SM 

LO-SPT-4-S-7 SS 24.25 Soil - - - - 0 97.2 - - 2.8 - SP 

LO-SPT-4-S-9 SS 34.25 Soil - - - - - - - - 3.4 - SP 

LO-SPT-5-S-4 SS 9.25 Soil - - - - - - - - 1.2 2.673 SP 

LO-SPT-5-S-7 SS 24.25 Soil - - - - 0 91.3 - - 8.7 2.697 SP-SC 

LO-SPT-6-S-3 SS 6.75 Soil - - - - - - - - - 2.681 SP 

LO-SPT-6-S-4 SS 9.25 Soil - - - - - - - - 2.7 - SP 

LO-SPT-6-S-5 SS 14.25 Soil - - - - 0 96.7 - - 3.3 - SP 

LO-SPT-6-S-9 SS 34.25 Soil - - - - - - - - 2.5 - SP 

LO-SPT-6-S-10 SS 39.25 Soil - - - - - - - - 2 - SP 

Note(s): 
[1] SS: Split-Spoon; ST: Shelby tube; GP: Geoprobe; BU: Bulk Sample 
[2] Mid-depth of the sample; bgs: Below Ground Surface 
[3] Additional moisture content tests were conducted as part of grain size distribution tests. However, these samples were excluded from the 

above table since they are affected by drilling mud used in the field. See Appendix 3 for these additional results. 
[4] USCS classification is determined based on a combination of visual-manual classification and laboratory data. 
[5] For SPT-9-ST-6 and SPT-13-S-17, the natural moisture content was also measured as part of additional laboratory tests. See Appendices 

3.3 and 3.4 for these additional results. 
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Table 3.  Summary of CU Test Results 

Boring ID Sample ID Source Sample 
Location 

Depth[1] 
(ft, 

bgs) 

Elevation[2]  
(ft, 

NAVD88) 
Material 

Moisture 
Content 

(%) 

Dry 
Unit 

Weight 
(pcf) 

σ'consol.(psi) 
Deviator 
Stress[3]  
(σ'1 - σ'3) 

(psi) 

WR-5A Not Available Withers & 
Ravenel 

1984 Basin 
(2006 ICA) 

12.6 16.2 Ash 101.2 49.1 8 50 

13.6 15.2 Ash 55.8 63.7 15 100 

13.1 15.7 Ash 62.5 62.1 25 72 

N/A Bulk 2 [4] Withers & 
Ravenel 

1984 Basin 
(2006 ICA) 7.5 21.2 

Ash 49.5 57.0 5 33 

Ash 49.5 57.0 12 43 

Ash 49.5 56.9 24 51 

SPT-9 ST-6 Geosyntec 2006 ICA 11.0 28.9 Ash 
55.3 62.1 3 104 

54.5 62.4 8 105 

SPT-13 S-17 Geosyntec 1971 Basin 53 -19.5 

Silty Clay 53.5 67.9 19 14 

Silty Clay 48.2 64.6 27 19 

Silty Clay 33.8 88 32 19 
Note(s): 

[1] Mid-depth of the sample; bgs: Below Ground Surface; N/A: Not Applicable. 
[2] NAVD88: North American Vertical Datum of 1988. 
[3] Deviator stress at an axial strain of 15%. 
[4] The CU tests were conducted on the remolded samples. 
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Table 4.  Selected Material Parameters 

Area Material Total Unit Weight 
(pcf) 

Drained Shear Strength 

Undrained Shear 
Strength Ratio Su/σc'[5] 

Undrained Shear 
Strength Ratio 

Su/σv'[5] 

Compressibility 

Cohesion, c' 
(psf) 

Friction Angle, 
φ' (degrees) Overconsolidation Ratio, OCR Modified Compression 

Ratio, Ccε 
Modified Recompression 

Ratio, Crε 

Basin Dike Fill 120[1] 0 38 - - - - - 

Basin Sandy Foundation 
Soils[7] 115[1] 0 34 - - - - - 

Basin Clayey Foundation 
Soils 115[1] 288 20 0.35 0.24 - - - 

Basin Impounded CCR 95[2] 0 [2] 34 [2] 1.0 0.6 1 [2], [6] 0.06 [2] 0.006 [2] 

Basin CCR and Soil Mix[8] 95[2] 0 [3] 25 - - - - - 

Basin Compacted CCR 95[2] 0 36[4] - - - - - 

LOLA Fill and Foundation 
Soils 115[1] 0 34 - - - - - 

LOLA CCR and Soil Mix 95[2] 0 [3] 31 - - - - - 

Note(s):  
[1] These parameters were selected as representative values for the given material. 
[2] These parameters were selected based on the test results for the impounded CCR samples collected from within the 1984 Basin and the 2006 Interior Containment Area. 
[3] A cohesion can be used for shallow depths to consider vegetation effects if any. 
[4] These parameters were selected based on the CU tests conducted on CCR at another confidential site located in the southeastern US. 
[5] Su/σ’v is the ratio between the undrained shear strength and vertical effective stress.  It was obtained based on Su/σ’c (i.e., the ratio between the undrained shear strength and laboratory confining stress) after correcting for anisotropic 

effects.  The Su/σ’v should be used for the slope stability analyses. 
[6] The OCR was conservatively selected to be 1 (i.e., normally consolidated). 
[7] The selected parameters are applicable for the material above Elevation -20 ft (NAVD88). 
[8] This material was encountered below the 1971 dike. 
[9] Due to sandy nature, no compaction testing was conducted on the Foundation Soil samples.  Typical ranges of maximum dry unit weights and optimum moisture contents for different soil types are presented in Naval Facilities 

Engineering Command (NAVFAC) Design Manual 7.02 [1986].  From the presented range, a representative maximum dry density of 110 pcf and a representative optimum water content of 15% were selected for Foundation Soils. 
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Table 5.  Summary of Consolidation Test Results 

Boring 
ID Sample ID Source Sample 

Location 
Depth[1] 

(ft, 
bgs) 

Elevation[2] 
(ft, 

NAVD88) 
Material 

Moisture 
Content 

(%) 

Dry 
Unit 

Weight 
(pcf) 

Pc 
(psf) OCR[3] Ccε Crε 

WR-5A Not Available Withers & 
Ravenel 

1984 
Basin 
(2006 
ICA) 

3.4 25.3 Ash 78.16 51.5 3800 1.0 0.088 0.008 

12.2 16.5 Ash 101.17 41.11 5500 1.0 0.2526 Note 4 

SPT-9 ST-6 Geosyntec 2006 ICA 11 28.9 Ash 54.6 60.3 1500 1.0 0.0309 0.004 

Note(s): 

[1] Mid-depth of the sample; bgs: Below Ground Surface 
[2] NAVD88: North American Vertical Datum of 1988. 
[3] The OCR was calculated to be 2.0 or greater but is conservatively assumed to be 1.0. 
[4] No deformation was measured during the reloading, which indicates a malfunctioning gauge or inaccurate data. 
[5] Pc: preconsolidation pressure; Ccε: modified compression ratio; and Crε: modified recompression ratio. 
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Table 6.  Summary of Hydraulic Conductivity Test Results 

Boring ID Sample ID Source Sample 
Location 

Depth[1] (ft, 
bgs) 

Elevation[2] (ft, 
NAVD88) Material 

Average 
Permeability 

(cm/s) 

N/A Bulk 
Sample 2 

Withers & 
Ravenel 

1984 Basin 
(2006 ICA) 7.5 21.2 Ash 2.0E-04 

Note(s): 

[1] Mid-depth of the sample; bgs: Below Ground Surface; N/A: Not Applicable. 
[2] NAVD88: North American Vertical Datum of 1988. 
[3] The hydraulic conductivity tests were conducted on the remolded samples. 
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Table 7.  Summary of Compaction Test Results 

Boring 
ID 

Sample 
ID Source Sample 

Location 
Depth[1] 

(ft, bgs) 
Elevation[2]  

(ft, NAVD88) Material 
Optimum 

Water 
Content (%) 

Maxiumum 
Dry Density 

(pcf) 

N/A 
Bulk 

Sample 
1 

Withers & 
Ravenel 

1984 Basin 
(2006 ICA) 1.5 27.2 Ash 56.1 51.8 

N/A 
Bulk 

Sample 
2 

Withers & 
Ravenel 

1984 Basin 
(2006 ICA) 7.5 21.2 Ash 45.7 61.2 

Note(s): 
[1] Mid-depth of the sample; bgs: Below Ground Surface; N/A: Not Applicable. 
[2] NAVD88: North American Vertical Datum of 1988. 
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Table 8.  Summary Test Results for Flow Potential Evaluation 

Boring ID Sample ID Source Sample 
Location 

Sample 
Type[1] 

Depth[2] 

(ft, bgs) 
Elevation[3] 

(ft, 
NAVD88) 

Carbonate 
Content 

(%) 

pH 

Method 
1[4]  

Method 
2[4]  

SPT-1 
SS-8B 

Geosyntec 

1971 Basin 
SS 18.8 8.8 0% 6.1 6.0 

SS-9 SS 20.0 7.5 0% 5.6 5.2 

SPT-3 

SS-13 

1971 Basin 

SS 25.0 20.2 0% 5.0 5.1 

SS-18 SS 35.0 10.2 0% 5.4 5.3 

SS-23 SS 46.0 -0.8 0% 5.3 5.2 

SPT-7 SS-5 1984 Basin SS 9.0 23.8 0% 6.5 6.2 

SPT-9 

SS-5 

2006 ICA 

SS 9.0 30.9 0% 6.4 6.3 

SS-8 SS 15.0 24.9 0% 6.0 6.0 

SS-9 SS 17.0 22.9 0% 6.1 6.0 

GP-2 
S-7 

1971 Basin 
GP 26.0 19.1 0% 6.1 6.0 

S-19A GP 73.9 -28.8 0% 6.0 6.0 

GP-3 
S-20 

1971 Basin 
GP 78.0 -30.7 0% 6.3 6.1 

S-21 GP 82.0 -34.7 0% 6.2 6.1 
Note(s): 

[1] SS: Split-spoon; GP: Geoprobe. 
[2] Mid-depth of the sample; bgs: Below Ground Surface. 
[3] NAVD88: North American Vertical Datum of 1988. 
[4] The solution used to conduct the test for methods 1 and 2 are distilled water and calcium chloride, respectively. 
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Table 9.  Summary of Total Unit Weight Test Results 

Boring ID Sample ID Source Sample 
Location Material Depth[1] 

(ft, bgs) 
Elevation[2]  

(ft, 
NAVD88) 

Moisture 
Content 

(%) 

Dry Unit 
Weight 

(pcf) 

Total Unit 
Weight 

(pcf) 

WR-5A Not 
Available 

Withers & 
Ravenel 

1984 Basin 
(2006 ICA) Ash 3.4 25.3 78.16 51.5 91.8 

WR-5A Not 
Available 

Withers & 
Ravenel 

1984 Basin 
(2006 ICA) Ash 9.2 19.6 74.69 49.8 87.0 

WR-5A [3] Not 
Available 

Withers & 
Ravenel 

1984 Basin 
(2006 ICA) Ash 12.8 15.9 80.16 54 97.3 

SPT-9 ST-6 Geosyntec 2006 Basin Ash 11.0 28.9 54.9 61.5 95.3 

SPT-13 S-17 Geosyntec 1971 Basin Soil 53 -19.5 33.8 86.8 116.1 
Note(s): 

[1] Mid-depth of the sample; bgs: Below Ground Surface. 
[2] NAVD88: North American Vertical Datum of 1988. 
[3] The moisture content and dry unit weight presented are an average of the values measured during one 1-D consolidation and three CU 

tests. 
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Figure 3a.  Grain Size Distribution Test Results for Dike Fill and Foundation Soils 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points
represent the historical data.

[2] When a hydrometer test was not performed for the sample, percent compositions of silt and
clay are not plotted. See Figure 4a for fines content data.

[3] The data for the CCR encountered below the 1971 Dike are included in the plot above as
the material was considered as a foundation material.

[4] The data collected from the divider dike between the 1971 and 1984 Basins were
considered to belong to the 1984 Basin for plotting purpose.

[5] The elevation of the Geosyntec data points is referenced to the NAVD88.
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Figure 3b.  Grain Size Distribution Test Results for the CCR within the Basins 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] When a hydrometer test was not performed for the sample, percent compositions of silt and 
clay are not plotted. See Figure 4b for fines content data. 

[3] The Withers & Ravenel (2006) data were represented by 1984 Historical.  
[4] The elevation of the Geosyntec data points is referenced to the NAVD88. 
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Figure 4a.  Fines Content Data for Dike Fill and Foundation Soils 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points
represent the historical data.

[2] The data shown above include the results from grain size distribution testing and fine
content testing.

[3] The data for the CCR encountered below the 1971 Dike are included in the plot above as
the material was considered as a foundation material.

[4] The data collected from the divider dike between the 1971 and 1984 Basins were plotted as
1984 Basin for plotting purpose.

[5] The elevation of the Geosyntec data points is referenced to the NAVD88.
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Figure 4b.  Fines Content Data for the CCR within the Basins 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The data shown above include the results from grain size distribution testing and fine 
content testing. 

[3] The Withers & Ravenel (2006) data were represented by 1984 Historical.  
[4] The elevation of the Geosyntec data points is referenced to the NAVD88. 
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Figure 5a.  Natural Moisture Content Data for Dike Fill and Foundation Soils 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The data for the CCR encountered below the 1971 dike and along the LOLA dike are 
included in the plot above as the material was considered as a foundation material. 

[3] The data collected from the divider dike between the 1971 and 1984 Basins were plotted as 
1984 Basin for plotting purpose. 

[4] The elevation of the Geosyntec data points is referenced to the NAVD88. 
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Figure 5b.  Natural Moisture Content Data for the CCR within the Basins 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The elevation is referenced to the NAVD88. 
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Figure 6a.  Atterberg Limit Data for Dike Fill and Foundation Soils 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points
represent the historical data.

[2] The Dike Fill and Foundation Soils are predominantly sandy. As such Atterberg limits tests
were conducted for selected cohesive samples only.

[3] Historical Atterberg limits tests performed by MACTEC [2011] on Dike Fill show it is non-
plastic. Also, the data for the CCR encountered below the 1971 Dike are included in the plot
above as the material was considered as a foundation material.

[4] The elevation of the Geosyntec data points is referenced to the NAVD88.
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Figure 6b.  Atterberg Limit Data for the CCR within the Basins 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The elevation of the Geosyntec data points is referenced to the NAVD88. 
[3] The Withers & Ravenel (2006) data were represented by 1984 Historical.  
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Figure 7a.  Specific Gravity for Dike Fill and Foundation Soils 

Note(s): 

[1] The elevation is referenced to the NAVD88. 
[2] The specific gravity data circled above are the results for the soil and CCR mix collected 

from the LOLA dike. 
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Figure 7b.  Specific Gravity for the CCR within the Basins 

Note(s): 

[1] The elevation is referenced to the NAVD88. 
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Figure 8a.  SPT N-Blow Count for Dike Fill and Foundation Soils in the Basin Areas 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The elevation of the Geosyntec data points is referenced to the NAVD88. 
[3] The Withers & Ravenel (2006) data were represented by 1984 Historical.  
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Figure 8b.  SPT N-Blow Count for Dike Fill and Foundation Soils in the LOLA 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The elevation of the Geosyntec data points is referenced to the NAVD88. 
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Figure 9a.  Effective Friction Angle of Dike Fill and Foundation Soils in the Basin 
Areas Estimated from SPTs 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The effective friction angles for the Dike Fill and Foundation Soils were estimated using a 
correlation proposed by Hatanaka and Uchida [1996]. 

[3] The effective friction angle for the CCR & Soil Mix was estimated using the correlation 
proposed by Hatanaka and Uchida [1996] and adjusted with soil type. 

[4] The elevation of the Geosyntec data points is referenced to the NAVD88. 
[5] The Withers & Ravenel (2006) data were represented by 1984 Historical. 
[6] The following energy ratios were used to correct N values for the friction angle estimations 

shown above. 

Boring ID 
SPT Hammer 

Energy Reported 
(%) 

Boring ID SPT Hammer Energy 
Reported (%) 

SPT-1 through -9 86.1 PT-series 82.5 
SPT-12 and -14 87 PZ-series 79.8 

SPT-13 82.5 B-series 85 
WR-series 73 (assumed)   
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Figure 9b.  Effective Friction Angle of Dike Fill and Foundation Soils in the LOLA 
Estimated from SPTs 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The effective friction angles for the Dike Fill and Foundation Soils were estimated using the 
correlation proposed by Hatanaka and Uchida [1996]. 

[3] The effective friction angle for the CCR & Soil Mix was estimated using the correlation 
proposed by Hatanaka and Uchida [1996] and adjusted with soil type. 

[4] The elevation of the Geosyntec data points is referenced to the NAVD88. 
[5] The following energy ratios were used to correct N values for the friction angle estimations 

shown above. 

Boring ID 
SPT Hammer 

Energy Reported 
(%) 

Boring ID SPT Hammer Energy 
Reported (%) 

LO-SPT-1 87 LO-SPT-4 82.5 
The other LO-SPT-

series 86.3 MW-series  73 (assumed) 
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Figure 10.  Effective Friction Angle of Dike Fill and Foundation Soils in the Basin 

Areas Estimated from CPTs 
 
Note(s): 

[1] The effective friction angles were estimated using a correlation proposed by Kulhawy and 
Mayne [1990]. 

[2] The elevation is referenced to the NAVD88. 
[3] The plot presented above includes the Geosyntec CPT data only.  The CPTs performed by 

Withers & Ravenel (2006) show similar results to the Geosyntec data and the Withers & 
Ravenel CPT data are presented in Appendix 2.1 of this package. 
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Figure 11a.  Undrained Shear Strength Ratio Estimated from CU Tests (Clayey 

Foundation Soils) 
Note(s): 

[1] The undrained shear strength ratio shown above is taken with respect to an effective 
confining stress (σc’). For slope stability analyses, however, a undrained shear strength ratio 
with respect to an effective vertical stress (Su/σv’) should be used. After applying a 
correction factor, a Su/σv’ ratio of 0.24 can be used for the slope stability analyses. 
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Figure 11b.  Undrained Shear Strength Ratio Estimated from CU Tests (CCR) 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The undrained shear strength ratio shown above is taken with respect to an effective 
confining stress. For slope stability analyses, however, a undrained shear strength ratio with 
respect to an effective vertical stress (Su/σv’) should be used. After applying a correction 
factor, a Su/σv’ ratio of 0.6 can be used for the slope stability analyses. 
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Figure 12a.  Effective Strength Parameters Estimated from CU Tests (Clayey 
Foundation Soils) 
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Figure 12b.  Effective Strength Parameters Estimated from CU Tests (CCR) 
Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points
represent the historical data.
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Figure 13a.  Preconsolidation Pressure for CCR 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The elevation of the Geosyntec data points is referenced to the NAVD88. 
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Figure 13b.  Modified Compression Ratio (Ccε) for CCR 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points 
represent the historical data. 

[2] The elevation of the Geosyntec data points is referenced to the NAVD88. 
[3] In the test corresponding to the result circled above, no deformation was measured during 

the reloading, which indicates a malfunctioning gauge or inaccurate data. 
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Figure 13c.  Modified Recompression Ratio (Crε) for CCR 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points
represent the historical data.

[2] The elevation of the Geosyntec data points is referenced to the NAVD88.
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Figure 14.  pH Test Results for CCR 

Note(s): 

[1] The elevation is referenced to the NAVD88. 
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Figure 15a.  Shear Wave Velocities for Dike Fill and Foundation Soils 

Note(s): 

[1] The individual data points represent the measurements from seismic cone penetration tests 
(SCPTs) and the dotted profiles represent the data estimated using an empirical correlation 
proposed by Mayne for using CPT data [2006]. 

[2] The measured Vs values shown above were calculated by the Mid-Atlantic Drilling (the CPT 
contractor) and provided to Geosyntec.  

[3] The elevation is referenced to the NAVD88. 
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Figure 15b.  Shear Wave Velocities for CCR 

Note(s): 

[1] The data points shown above are the measurements from seismic cone penetration tests 
(SCPTs). 

[2] The measured Vs values shown above were calculated by the Mid-Atlantic Drilling (the CPT 
contractor) and provided to Geosyntec.  

[3] The elevation is referenced to the NAVD88. 
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Figure 16a.  Unit Weight of Dike Fill and Foundation Soils 

Note(s): 

[1] The data point circled above was measured during the shear strength testing for one 
sample and the other data points were estimated using a correlation proposed by Mayne 
[2005]. 

[2] The elevation is referenced to the NAVD88. 
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Figure 16b.  Unit Weight of CCR 

Note(s): 

[1] The solid points represent the Geosyntec investigation data, while the hollow points
represent the historical data.

[2] The elevation of the Geosyntec data points is referenced to the NAVD88.
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Attachment 1 
Historical and Geosyntec Boring Logs   
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Attachment 1.1 
Withers & Ravenel Boring Logs  
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Attachment 1.2 
MACTEC 2010 Boring Logs & As-Built Piezometer 

Construction Details  
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Attachment 1.3 
MACTEC 2011 Boring Logs  
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Attachment 1.4 
Blasland, Bouck, & Lee Logs  
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_______ ~ __ ~•••_... v' ....V/V...

Drilling Company: Geologic exploration
Driller's Name: Mike McConahay
Drilling Method: HSA
BltSlze: NA
Auger Size: 4.25-lnch 1.0.
Rig Type: 8-61 Mobile Rig
Sampling Method: 24-lnch splitspoon

Nort Ing: 197948.14
Eastlng: 2305008.16
Casing Elevation: 18.21 ft

Borehole Depth: 13 ft bls
Surface !=/evatlon: 15.09 it

Logged by: Daniel C.H. Peterman

Well/Boring ID: MW-13 (FADA)

Client: ProQress Energy Carolinas Inc•.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
Wilmington, NC

.......
EtJ)

.8' Ii)' a.
!!::. <l> tJ) .e, c
"iii "fi <l>

~ E Well/Boringc "fi ::J
Z ~ = .E Ii Cl 8 Stratigraphic DescriptionQ $ ~

tJ) c Construction
.5 co <l> "0 '2 (.)

~ ~ .... ::s tll

~t ci 8 j ~
<l> Cl

~
:t: 0

E <l> I 0
~ ~w 8j 0:: !Xl Z0 w 0:

protectIve abova
ground steel casIng
(+3.0'-0.0')

I BBL Remarks: Water level Data
HSA; Hollow Stem Auger

Date Depth Elev.NA: Not Applicable
It bls: feet below land surface 6/22104 8.96 9.25
Air Monitoring Equipment: PID, V-RAE, and PDR-1000
PID: Photolonization Detector

BLASlAND, BOUCK & LEE, INC. V-RAE: MultJ-Gas meter

engineers & solentlsts PDR-1000: ParticUlate meter
Depth measured from top of casing

•

2-1nch 0.010 slot
PVC screen
(13.0' •3.0')

Well Gravel Pack
No.2 (13.0' - 2.0')

8.25-lnch nominal
borehole
(13.0'-0.0')

Bentonite grout
(1.0'-0.0')

Cemenl pad (2'x2')

2-1nchSCH40
PVC riser
(3.0' •+3.0')

Bentonite chips
__ (2.0'-1.0')

SAND and ASH, dark grey, slit to flne grained. very loose, sllghUy damp to
damp, no odor.

Topsoil. lrace coarse gravel. low organic content. dry to s1lghUy damp, no
odOlS.

SAND and ASH, dark grey, slit to flne grained, very loose, sllghUy damp
10 damp, no odor.

clayey SAND ($C), dark grey, flne grained, low plasUclly, very soft, wei,
no odor.

0.0

0.0

3 0.019 2
2
1
3

10

15

24 3 S 0.0 clayey SAND (SC), dark grey, flna grained, low plasUcfly, medIum soft,1
10 5 4

wet, no odor.
S r----------------------------------,SAND (SM), grey, molUed tan, flne grained, loosa, wei, no odor.

19 S 9 0.0 SAND (SM), darl< brown, flne grained, loose, saturated, organic sulphur
4
S

odor.
4

Boring lermlnated at 13.0 ft bls

o

5

Project: 04010
Data FlIe:MW-13

Template:boring_weIIWL2003.ldf
Date: 06/01104

Page: 10f1
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Drilling Company: Parratt Wolffe
Driller's Name: Arnold Chapel
Drilling Method: Mud Rotary
Bit Size: 5.87-1nch roller-bit
Auger Size:
Rig Type: B-61 Mobile Rig
'ampllng Method: 24-lnch splitspoon

Northing: 1979 5.38
Eastlng: 2305017.45
Casing Elevation: 18.16

Borehole Depth: 42 ft bgs
Surface Elevation: 15.53

Logged by: Brian Lovgren

WelUBorlng 10: MW-13D (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
Wilmington, NC

•
Water Level Data

Date Depth Elev.

plh measured from top of casing'

214105 7.81 10.35

SAND (8M). tan, fine to medium grained, medium dense, wet, no odor.

Remarks:
NA: Not Applicable
Il bgs: feet below ground surface
PID: PhotolonlzalJon Detector

1.0' 6 14 0.0
7
7
9

-5

BBI..:
BLftSLAND. BOUCK & LEE. INC.
engineers, sclentlsls, economists

-- 6-1nch nominal

2.0' 3 S 0.0 borehole
10 1 clayey SAND (SC), dark'grey, fine grained. low piasUclly. medIum soil, (42.0'-0.0')

5 4 wet, no odor.

S r----------------------------------,
0.8' S 9 0.0 SAND (8M), grey, molUed tan•.Rne grained, loose, wet, no odor.

4 SAND (8M). dark braMl. fine grnlned, loose, saturated, organic sulphur
S
4 odor.

1.0' 2 6 0.0 SAND (SM), brown to dark brown. fine to medium graIned. loose, wel, no
3
3

odor.

15 7

0

20

til
,g> --Ul

!!::. (I) Ul c
'5 (I) E

~ c '5 :3 Well/Boring
z COo ..5 8 Stratigraphic DescrlptJon ConstructionQ § 2:- al

-..
<0 E

~ § .... :3 (,)

~ ~
a.

~
~

ci. ~ .9:
E & 0 , Cl

~W 11l iii z 0::Cl w en

protective above
ground steel casing
(+2.63'-0,0')

0
Cement pad (2'x2')

15 Topsoil, \race coarse gravel, low organIc contenl, dry to sllghlly damp, no
\ odors. I----------------------------------_. 2-1nchSCH40

SAND and ASH, dark grey, silt 10 fine grained. very loose, sllghUy damp to PVC riser
daq>, no odor. (33.0' • +2.6')

BentonIte grout
(27.0 • 0.0')

0.8' 2 3 0.0 SAND and ASH, dark grey, slit to fine graln~d, very loose, sllghUy damp2
5 1 to damp. no odor.

10
3

------------------------------------
clayey SAND (SC), dark grey. fine grnlned./ow p1asUclly, very soil, wet,
no odor.

Project: 04015
Data File:MW-13D

Template:boting_weIlWL2005.1df
Date: 3/16/05

Page: 10(2
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Well/Boring ID: MW-13D (FADA)

Borehole Depth: 42 ft bgs

Stratigraphic Description
Well/Boring
Construction

SAND (SM), lan, fine to medium grained. dense, we~ no odor.1.0' 4 31 0.0
11
20
20

1.0' e 22 0.0 SAND (SM), tan, fine to medium grained, medium dense, wet, no odor.10 Bentonite chips
12 (31.0'·27.0')

30 13

-15

Well Gravel Pack
No.1 (42.0'·31.0')

1.0' 9 10 0.0 SAND (SM), Ian to light gray, fine to medium grained, medium dense, wei,6
4 no odor.

35 6

-20

2-lnch 0.Q10 slot
PVC screen
(38.0' • 33.0')

r----------------------------------,
2.0' 3 6 0.0 clayey SAND (SC), brown, mottled orange, low plasticity, medium dense,

2 wet, no odor.
4 clayey SAND (SC). gray. loW plasticity, medium dense, wet. no odor.

40 4

-25 ------------------------------------CLAY (CL) observed on roller bit upon complellon of drlllfng actlvilies.

25
-10

BBI-;
Remarks:
NA: Not Applicable
II bgs: feet below ground surface
PID: Phololonlzatlon Detector

Water Level Data
Date Depth Elev.

214/05 7.81 10.35

BLASLAND. BOUCK & LEE, INC.
engineers, scientists, economists

oject: 04015
Data File:MW-13D

Template:boring_weIlWL2005.ldf
Date: 3/16/05

plh measured from top of casing'

Page: 20f2

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 127 of 468



Location: Progress Energy L.V. Sutton Steam
Electric Plant .
Wilmington, NC

WelUBorlng ID: M -14 (FADA)

Client: Progress Energy Carolinas Inc.

Northing: 19725217
Eastlng: 230617843
Casing Elevation: 14.15 ft

__. __.. ••••_... o..I,&.tJ'v.,.

Drilling Company: Geologic Exploration
Driller's Name: Mike McConahey
Drilling Method: HSA
Bit Size: NA Borehole Depth: 11.0 ft bls
Auger Size: 4.25-lnch 1.0. Surface Elevation: 10.96 ft
Rig Type: 8-61 Mobile Rig
Sampling Method: 24-inch splitspoon Logged by: Daniel C.H. Peterman

.:===t~=t=='i=t==i=t=::;=:!====:::!:::==::::t====~
Stratigraphic Description

Well/Boring

Construction

prolecllve above
ground steel caslng
(+3.0'-0.0')

21490.0
5
4
4

0.0

2-1nch 0.010 slot
PVC screen
(11.0' .. 1.0')

Well Gravel Pack
No.2 (11.0' .. 0.5')

Cement pad (2'x2')

Bentonite grout
Bentonlle chIps
(0.5'-o.25')
2-1nchSCH 40
PVCrlser
(1.0' - +3.0')

-- 825-lnch nominal
borehole
(11.0'·0.0')

SAND (SM), gray, mottled white. fine grained. loose, damp, no odor.

SAND (SM), light gray, mottled White, fine to medium grained, loose, wet,
no odor.

TopsOil. high organic content, damp, no odor.

SAND (SM), dark brown, fine to medium grained. medium dense.
saturated, no odor.

SAND (SM), gray. mottled while, fine grained. loose, wet. no odor.

SAND (SM), light gray, mottled while, fine to medIum grained, loose, wet.
no odor.

Boring termlnated at 11.0 ft bls

10 0.0

0.0

5
4
6
4

24

5

10

10

o

5

Template:boring_wellWL2003.1df
Date: 06/01104

BBL
BIASlAND, BOUCK & LEE, INC.
engineers & scientists

Project: 04010
Data File:MW-14

Remarks:
HSA: Hollow Slem Auger
NA: Not Applicable
ft bls: feet below land surface
Air Monitoring Equipment PID, V-RAE, and PDR-1000
PJD: Photolonlzation Detector
V-RAE: Multi-Gas meter
PDR·1000: Particulate meter

Water Level Data
Date Depth Elev.

6/22104 5.16 ft 8.99

Depth measured from top or casing

Page: 10f1
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..,."v ~&.al Ur1l1l3n: o/.!.o/V4
Drilling Company: Geologic exploration
Driller's Name: Mike McConahey
Drilling Method: HSA
BltSlze: NA
Auger Size: 4.25 1.0.
Rig Type: 8-61 Mobile Rig
Sampling Method: 24-lnch splltspoon

10

Northing: 19647565
Eastlng: 230604401
Casing Elevation: 11.47 ft

Borehole Depth: 11.0 ft bls
SUrfac~ Elevation: 8.53 ft

Logged by: Daniel C.H. Peterman

Stratigraphic Description

WelllBorlng ID: MW-15 (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sulton Steam
Electric Plant
Wilmington, NC

Well/Boring

Construction

protective above
ground steel casing
(3.0'00.0')

TempJate:borlng_weIlWL2003.ldf
n"f".· I'\~Jn~ inA

o

0.0

0.0

5

24560.0
2
4
5

5

o

24 4 7 0.0
3
4
5

10

BBL
BIASLAND, BOUCK & LEE, INC,
engineers & scientists

Project: 04010
Data File:MW-15

Topsoll, high organic ecntent, SlIghlly damp to damp, no odor.

SAND (SM), gray, nne to medium gralned,loose, molsllo we~ no odor.

SAND (SM), gray, nne to medium grained, loose, saturated, no odor.

SAND (SM), light gray, mollled white, nne to medium grained, loose,
saturated, no odor.

SAND (SM), dark brown, nne grained, loose, saturated, no odor.

SAND (SM), tan, nne gained, loose, saturated, no odor.

Boring tennlnated at 12.0 fl bls

Remarks:
HSA: Hollow Stem Auger
NA: Not Applicable
It bfs: feet below land surface
Air Monitoring EquIpment: PID, V-RAE, and PDR-1000
PID: Photoionizalion Detector
V-RAE: Mulli-Gas meter
PDR·1000: Particulate meter

Cement pad (2'X2')

Bentonite grout
Bentonite chips
(0.5'00.25')
2~nchSCH40
PVC riser
(1.0' - +3.0')

-- e.25-lnch nominal
borehole
(11.0'00.0')

Well Gravel Pack
NO.2 (11.0'-0.5')

2~nch 0.010 slot
PVC screen
(11.0'-1.0')

Water Level Data
Date Depth Elev.

6/22104 2.94 8.53

Depth measured from lop of caslng

Page: 10f1
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.'. • _ ......_... "V I' V""'

Drilling Company: Parratt Wolffe
Driller's Name: Arnold Chapel
Drilling Method: Mud Rotary
Sit Size: S.a7-lnch roller-bIt
Auger Size:
Rig Type: B-61 Mobile Rig
~ampllng Method: 24-lnch splitspoon

Northing: 196476.98
Eastlng: 2306061.06
Casing Elevation: 11.21

Borehole Depth: 48 ft bgs
Surface Elevation: 8.61

Logged by: Brian Lovgren

WelUSorlng 10: MW-15D (FAD)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
WI/mington, NC

2-1nchSCH4O
PVCrfser
(40.0' • +2.5')

--6-1nch nominal
borehole
(4S.0'..(J.O')

Water Level Data

Page: 10'2

Date Depth Elev.

eplh measured from lop of casing"

214/05 3.13 8.08

SAND (SM), lan, flne to medIum grained, very roose, wet, no odor.

SAND (SM), lan, flne graIned, loose, wei, no odor.

Remarks:
NA: Not Applicable
fI bgs: feel below ground surface
pro: Phololonlzatlon Detector
NR: No Recovery

..~ ,!J';' ,::f ~:;: SAND (SM), lan, flne to coarse grained, loose, wei. no odor.

~.~ ,:{.

T;: ~;: ; SAND (SM), lan, fine to medium grained, medium dense, weI, no odor.

y~
.~~
':"'. ,~,~

Template:boring_weflWL2005.1df
Date: 3/16f05

6 0.0

2 0.0

4
3
3

2.0' 4 7 0.0
3
4
5

0.8'

1.0' 2
1
1
2

1.2' 9 25 0.0
12
13
13

o

-5

BBL
BlASlAND, BOUCK & LEE, INC.
engineers, scientists, economists

-15

-10

20

15

10

.....
II)

.8' .-.
II)

!!:, Q) m c

~
-5 -5 E WelllBoringc ::l

Z '=' .s (5
Stratigraphic Description0 .2! ~ CD Q) E u Construction

i= .s Q) ..... ::l C. 0

~ ~ c:i. 8 ~ ~ c. i......
E Q) a , 0

W -I 1'0 CC CO z a::0 w (J')

10
protective above
ground steel casing
(+2.6'..(J.0')

0
Cement pad (2')(2')

Topsoil, hIgh organic content, slightly damp to damp, no odor.

SAND (SM), gray, flne to medium grained, loose, moist 10 we~ no odor. 2~nch SCH 40
PVCrfser

SAND (SM), gray, flne to medium graIned, loose, wet, no odor.
(40.0' - +2.5')

5
Bentonite grout
(35.5'·0.0')

2.0' 5 6 0.0 SAND (SM), IIghl gray, mollied while, fine to medium grained, loose, wet,2
5 4 noodor.

5

SAND (SM), dark brown, flne graIned, loose, wet, no odor.
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2-lnch 0.010 slol
PVC screen
(45.0' • 40.0')

1.5-lnch nominal
borehole
(48.0'-45.0')

Natural Collapse

6-1nch nominal
borehole
(45.0'.Q.0')

Bentanlle chips
(38.0'-35.5')

Well Gravel Pack
No.2
(45.0' .38.0')

Benlonlte grout
(35.5' • 0.0')

Well/Boring

Construction

WelUBorlng 10: MW-15D (FADA)

Borehole Depth: 48 ft bgs

Stratigraphic Description

SAND (SM). brown, moll/ed orange, fine to coarse grained, medium
dense. wet. no odor.

SAND (SM), lan, fine to coarse grained, medium dense, wet, no odor.

SAND (SM). brown, mottled orange, fine to coarse graIned, loose, wet, no
odor.

SAND (SM). dark gray, sfil to fine fine grained, very dense, wet, no odor.

SAND (SM). brown, finll to coarse grained, medium dense, wei, no odor.

15, 0.010
11
14
15

1.2' 3 6 0.0
2
4'
3

1.2' 24 79 0.0
45
34
NR

0.8' 3,' 6 0.0
3
3
4

1.0' 5 19 0.0
8
11
13

1.0'

-20

-30

35

-25

-35

45

40

30

Client:
Progress Energy Carolinas Inc.

Site Location:
Progress Energy
L.V. Sutton Steam
Electric Plant

... .....
1l &.
E Ql til S: c:
:::l g; c- Ql B Ez Ql '5 :::l

Z c: S ~
ro C/) 8..5 a.

0 :::l In c:
0: c: ~ (0 Q)

i~ 'ai :::l "0 II
Ql § - ~ Sl f~ ii1 a. a.

~ J:
E E

Ql'
,

0 c:
W ..J co co 0: iIi z ,g
0 w en en 0::

25

BBL
Remarks: Water Level Data
NA: Not Applicable

Date Depth Elev.It bgs: feet below ground surface
PID: PhotolonlzaUon Detector

214/05 3.13 8.08NR: No Recovery

BlASLAND. BOUCK & lEE. INC.
engineers, scientists, economists

/
Deplh measured from top of casing' •

Project: 04015
Data Flle:MW·15D

Template:boring_wellWL2005.Jdf
Date: 3(16(05

Page: 20(2
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urllllng company: SAEDACCO
Driller's Name: Rich Lemire
Drilling Method: HSA
Bit Size: NA
Auger Size: 4.25-lnch \.D.
Rig Type: 8-61 Mobile Rig
Sampling Method: 24-inch splitspoon

.".. ,,""y; I ::IO~fO~3

Eastlng: 230675316
Casing Elevation: 16.91 ft

Borehole Depth: 12.0 ft bls
Surface Elevation: 14.11 ft

Logged by: Daniel C.H. Peterman

WelllBorlng 10: MW-16 (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Steam
Electric Plant
Wilmington, NC

.-.
E(/)

:?1 'in a.
e:.. Ql

~
.e, c

'5 ~ E
~ r:: -5 (lI

~ Well/Boring
z <:;:. ..5 a. C) (5

Stratigraphic Description0 oS ~ tn C u Construction
(0 ell

~~
..5 !l? ::l m 0

J: ci. ~ '~ ~Ii: iii E ~
x C/)

0 I 0 c
lU ...J ltl iIi z ,g ~0 lU C/) a:

protective above
ground sleel casing
(3.0'.0.0')

lS

2.9

o

Well Gravel Pack
No,2 (12.0'· 1.0')

Cement pad (2')(2')

2-lnch 0.010 slot
PVC screen
(12.0' • 2.0')

Bentonite grout

Bentonite chips
(1.0'-0.5')
2-lnchSCH40
PVC liser
(2.0' - +3.0')

--6.25-lnch nominal
borehole
(12.0'-0.0')

SAND (SM). brown. fine grained, very loose. lrace organIcs, dry. no odor.

SAND (SM). white, molUed Ian. fine, very loose, wei 10 saturaled, no odor.

SAND (SM), light gray, mollied while, flne to medium graIned, medIum
dense. saturated, no odor.

SAND (SM), white, molUed Ian. fine, very loose. dry, no odor.

~~'
~t.,~:

trri,
:!.:-.:. "
": ,.;.: Boling termlnaled at 12.0 fl bls

12 0.0

0.0

1
6
B
7

24

24140.0
2
2
1

5

10

10

5

BBL Remarks: Water Level Data
HSA: Hollow Slem Auger

Date Depth Elev.NA: Not Applicable
fl bls: feel below land surface 06/22104 7.60 9.31 ft
Air Monitoring Equipment PID, V-RAE, and PDR·1000
PID: Photolonl2alion Detector

BLASlAND, BOUCK & L~E, INC. V-RAE: Multl-Gas meter

en,glneers & so/entlsts ' PDR·1000; Particulate meter
Depth measured from top of casing

•
Project: 04010
Data File:MW-16

Template:boring_weIIWL2003.1df

Date: 06/30/04

Page: 1 0(1
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Location: Progress Energy L.V. Sutton Ste
Electric Plant
Wilmington. NC

Client: Progress Energy Carolinas Inc.

Borehole Depth: 47 ft bgs
Surface Elevation: 14.00

Logged by: Brian Lovgren

LIllie otafVFlnlSh: 1/26fliOii1:5--------,I'iiN;:o:::irt~h:r.:ln:::g;;-:·1'1ii96"'9'iii6i'52"":;.7;n------....W=ewll/;;:;B:'::o':1rl::'ng::'lrID..:·MToW:rr-:-1;;:6;;::D~(;;::F"'A;::;D"'A')----..,
Drilling Company: ParrattWolffe Eastlng: 2306758.11
Driller's Name: Arnold Chapel Casing Elevation: 16.43
Drilling Method: Mud Rotary
Bit Size: 5.87·lnch roller-bit
AugerSLte:
Rig Type: 8·61 Mobile Rig

. ,ampllng Method: 24-lnch splitspoon

•

6.fnch nominal
borehole
(47.0'.0.0')

Water Level Data
Date Depth Elev.

epth measured from top of casing'

214/05 6.38 10.05

SAND (SM), light gray, motlled white, flne to medium grained, medium
dense, wet, no odor.

SAND (SM), lan, fine, loose, wet, no odor.

Remarks:
NA: Nol Applicable
II bgs: feet below ground surface
PID: Photolonizallon Defector

:~' :.~) SAND (SM), lan, fine to coarse grained, loose, wei, no odor.
,'". ;..

9 0.0

9 0.0

12 0.0

5
5

5
5
4
4

1
6
6
7

2.0'

1.0' 4 26 0.0
10
16
13

1.2'

1.0'

o

5

-5

BlASLAND, BOUCK & lEE, INC.
engIneers, scientists, economists

-10

BBI..:

20

15

10

'til
,8l i!!:. f8 l:

~
-5 -5 E Well/Boringg ::l

:z .E (5
Stratigraphic Description0 .s ~ to Q) E u Construction

~ .5 ..... ::l 0

t 8 ~
0. .~

~
ri. j .e:
e Q) I 0

~w
~ 0:: !D :z 0:0 w

protective above

15
ground sleel casing
(+2.43'.0.0')

0
Cement pad (2'lc2')

SAND (SM), brown, fine grained, very loose, lrace organics, dry, no odor.

2.9 2.fncl1 SCH 40
PVCrlser

0.0 SAND (SM), white. mollied lan, fine, very loose, dry, no odor.
(42.0" +2.5')

Bentonite grout

10
(36.0 • 0.0')

2.0' 1 4 0.0
2

SAND (SM), White, motlled lan, fine, very loose, wet. no odor.

S 2
1

Project: 04015
Data Flle:MW-16D

Template:boring_wellWL2005.ldf
Date: 3/15/05

Page: 1 0'2
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2-1nch 0.010 slol
PVC screen
(47.0'·42.0')

l.5-1nch nominal
borehole
~CBilapse

Bentonite chips
(40.0'..36.0')

Well Gravel Pack
No.2 (47.0' .. 40.0')

WelllBoring
Construction

Borehole Depth: 47 ft bgs

. WelllBorlng 10: MW-16D (FADA)

Stratigraphic Description

SAND (8M), gray, nne, dense, wet, no odor.

SAND (SM), tan, moWed orange, flne 10 coarse gaIned, loose, wet. no
odor.

5 0.0

5 0.0

3 0.0

1.0' 2
2
3
2

1.0' 2
1
2
2

1.0' 1
2
3
3

1.0' 9 19 0.0
11
8
6

1.5'

-20

-30

-15

-25

10 35 0 0 "., . -, I

19 . . :.: :.~.

16 ,.': .~J

-35 -'---'__-'---'-_2_4.--1_-'-_-'----1.;....'..t;'.;...•••""....;Bo:=rin"'g:..;le.;...rm;.:;;;.;ln.::.;al.::.;ed.;...a::.ot...:.49.;....0~ft.::.;bl;:;.s -.J

40

35

30

45

Client:
Progress Energy Carolinas Inc.

Site Location:
Progress Energy
L.V. Sulton Steam

•
Electric Plant

... ......
E

~ a.
E

~
II) .e: c:

::J ::::- al 21 Ez al -fi ::J
Z r:: :! III Cl '0.5 Q.
0 ::J II) r:: (,)

et: c: ~ co al '2
~ 'ai ::J 'C .Q

Gl

~
......

~ m :mi!=.
~

0. 0.
~ :t: en g

a. E E I c:
~W -I

~
III & iii z 0 ,g

0 w en ii:

25 8

BBI-; Remarks:
NA: Not Applicable
It bgs: feel below ground surface
PID: PhotolonlzaUon Detector

Water Level Data
Date Depth Elev.

214105 6.38 10.05

Page: 20'2

eplh measured from lop of casing'

Template:borlng_weIIWL2005.ldf
Date: 3/15105

BLASLAND. BOUCK at lEE. INC.
glneers. scientists. economists

Project: 04015
Data File:MW-16D
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Location: Progress Energy L.V. Sulton Stea
Electric Plant
Wilmington. NC

Client: Progress Energy Carolinas Inc.

Borehole Depth: 14 ft bgs
Surface Elevation: 10.78

Logged by: Brian Lovgren

uale :start/Finish: ')"'Ttiif:5---------,r.Ni':o::4rt'-=hi':ln:::g::-:..19M1!6;.:;2:1E'57:;-.n:98r;-------,-;W=el;;;IJ...B'::':or:;:ln:-:g-;I;;::D~:..M;;;W;;-~20::;-;;:(F:-.:A"'D;-;;A·)----.......

Drilling Company: Parratt Wolffe Eastlng: 2305318.10
Drlllqr's Name: Arnold Chapel Casing Elevation: 13.70
Drilling Method: HSA
Bit Size: NA
Auger Size: 3.25-lnch (ID)
Rig Type: B-61 Mobile Rig
'lImpllng Method:

Iii'g i
~ ~

c:

iii "5 "5 E WelIJ80ringc: ;:,
z 2: c .E a Stratigraphic DescriptionQ B ~ /l) Q) E () Construction

~ .E

~
.... ;:, 0

t ~
0- '61

Gi d. j .s:

~E I ·0
W ...l

~ 0:: ro z 0::0 W

prolectlve above
ground steel casing
(+2.92'-0.0')

Cemeot pad (2'x2')

0
SAND (SM), black, fine 10 medium grained, loose, damp, no odor.

10
Bentonlle grout
(1.0' - o.o?

B!lnlOlllte chips
(3.0'-1.0')

2..fnch Sch 40 PVC..
riser (4.0'
-0.0')

1.0' 3 5 0.0
2

5 3
2

SAND (SM), brown, molUed orange, fine to medium grained, loose, wet,
no odor.

Well Gravel Pack
No.1
(14.0' - 3.0')

10 1.0' 5 10 0.0
5

SAND (SM), brown to light gray, fine to medIum grained, loose to medium

0 5 dense, wet, no odor.

7 7..fnch nominal
borehole
(14.0'-0.0')

2-lnch 0.010 slot
PVC screen
(14.0'·4.0')

BBL Remarks: Water Level Data
HSA: Hollow-Slem Auger
NA: Nol Applicable Date Depth Elev.
II bgs: (eel below ground surface

214/05 7.92 5.78PID: Photolonlzalion Detector

BLASlAND. BOUCK & lEE. INC.
engineers. scientists. economists

I oeplh measured from top o( casing'

Project: 04015
Data Flle:MW-20

Template:boring_weIlWl2005.1df
Date: 3/16/05

Page: 10f1

•
I
I
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_____• _ •••••_... """trJUO

Drilling Company: Parratt Wolffe
Driller's Name: Arnold Chapel
Drilling Method: Mud Rotary
Sit Size: 5.87-inch roller-bit
Auger Size:
Rig Type: B-61 Mobile RIg
';ampllng Method: 24-lnch splitspoon

Northing: 196256.89
Eastlng: 2305326.09
Casing Elevation: 13.66

Borehole Depth: 52 ft bgs
Surface Elevation: 10.73

Logged by: Brian Lovgren

Wel/fSorlng 10: MW-20D (FADA)

Client: Progress Energy Carolinas Inc.

Location: Progress Energy L.V. Sutton Stea
Electric Plant
Wilmington, NC

BBL
BlASLAND. BOUCK & lEE, INC.
engineers, sclent/sts, economists

15

-5

20

-10

1.0' 6 15 0.0
7
8
6

1.5' 13 34 0.0
17
17
18

SAND (8M), brown to tan, flne to medium grained. medium dense, wet, no
odor.

SAND (8M), tan, fine to medIum grained, dense, wet, no odor.

Remarks:
NA: Not Applicable
It bgs: (eet below ground surface
PID: Phololonlzal/on Detector
NR: No Recovery

2~nch SCH 40
PVC rtser
(43.0' • +2.9')

Water Level Data
Date Depth Elev.

2/4/05 7.90 5.76

eplh measured (rom top of casing'

.'
Project: 04015
Data File:MW-20D

Template:boring_weIlWL2005.1df

Date: 3116/05

Page: 10'2
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Well/Boring 10: MW·20D (FADA)

. Borehole Depth: 52 ft bgs

Stratigraphic Description
Wel/lBoring

Construction

0.8' 4 14 0.0
7
7
8

1.5-lnch nomInal
borehole
(48.0'-45.0')

Well Gravel Pack
No.1
(48.0' -41.0')

Bentonlle chIps
(41.0'-37.0')

2-lnch 0.010 siol
PVC screen
(48.0' ·43.0')

S-Inch nominal
borehole
(48.0'00.0')

Bentonite grOUl
(37.0'.0.0')

SAND (SM), darn brown, fine to medium grained, medium dense, wei, no
odor.

SAND (SM), darn brown, fine to medium grained, very loose, wet, no odor.

SAND (SM), lan, fine 10 medium grained. loose, weI, no odor.

SAND (SM), green 10 darn gray. sl1llo fine grained, very dense, wet, no
odor.

SAND (SM), lan, fine to medium grained, medium dense, wei, no odor.

Bonng terminated a152.0 fl bls

2 0.0

2 0.0

6 0.0

50 0.014
26
24
19

1.0' 3
3
3
4

1.0'

1.5'

1.0'

40

-30

30

-20

45

-35

50

-40

3S

-25

BBL:
Remarks:
NA: Not Applicable
It bgs: feel below ground surface
PID: Photolonlzatlon Detector
NR: No Recovery

Water Leve. Data
Date Depth elev.

2/4/05 7.90 5.76

BlASlAND. BOUCK & lEE, INC.
ngineers, scientists, economists

Template:boring_weIIWL2005.1df
Date: 3/16/05

eplh measured from top of casing'

Page: 20'2
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Attachment 1.5 
Geosyntec 2014 May through July Boring Logs & 

As-Built Piezometer Construction Details  
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Legend for Soil Classification Symbols 

Pattern Description 

 
SP – poorly graded sands 

 
SW – well graded sands 

 
GP – poorly graded gravels 

 
GW – well graded gravels 

 
SM – silty sands 

 

SP-SM – poorly graded sand with silty sand 

 
SP-SC – poorly graded sand with clayey sand 

 
MH – elastic silts 

 
ML – inorganic silts with slight plasticity 

 
SC – clayey sands 

 
CL – lean clays 

 
CH – fat clays 

 
OH – organic clays 

 
Ash 

 
Well Screen 

 

Bentonite 

 

Granular Backfill 

 PVC Riser 
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40

35

30

25

20

15

0

-5

-10

-15

-20

-25

-30

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

SILT (ML) (ash); gray; moist

SILT (ML) (ash); gray; moist

SILT (ML) (ash); gray; moist

SILT (ML) (ash); gray; moist

SILT with fine sand (ML) (ash); trace silt;
gray/black; moist

SILT (ML) (ash); gray; wet (bottom 0.7' moist)

SILT with fine sand (ML) (ash); gray (scattered
dark tan at 27' bgs); moist to wet

fine sandy SILT (ML) (ash); gray; wet; sand (soil)
at tip

3.5'

3.0'

2.7'

2.8'

2.5'

4.0'

3.0'

4.0'

Sample collected

Sample collected

60.1% MC

05/16/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

40 ft bgs

198282.90

2305487.83

44.89 ft (NAVD88)

GP-01 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube

2.25"

Bednarcik Exhibit 11 
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10

5

-35

-40

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

fine to medium SAND (SP) (soil); trace silt;
white/brown (occasionally black); wet

fine to medium SAND (SP) (soil); trace silt;
white/brown; wet

2.8'

3.0'

Sample collected

Sample collected

Boring terminated at 40' bgs

20.6% MC, 1.0% FC

05/16/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

40 ft bgs

198282.90

2305487.83

44.89 ft (NAVD88)

GP-01 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube

2.25"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 3

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

SILT (ML) (ash); gray; moist

SILT (ML) (ash); gray; moist

SILT (ML) (ash); gray; moist to wet (wetter at
bottom)

silty fine SAND (SM) (ash); gray/black; moist

silty fine SAND (SM) (ash); black; moist

fine sandy SILT (ML) (ash); black; moist to wet

fine sandy SILT (ML) (ash); gray/black; moist to
wet

fine sandy SILT (ML) (ash); gray/black/dark tan;
wet

2.8'

2.5'

2.5'

2.5'

2.5'

2.6'

3.7'

4.0'

Sample collected

Rod falls by 1'

Sample collected

51.3% MC

05/16/2014, 05/19/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

84 ft bgs

198829.21

2305479.90

45.08 ft (NAVD88)

GP-02 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube / Macro-Core

2.25"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 3

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

fine sandy SILT (ML) (ash); gray; wet

silty fine SAND (SM) (ash); gray (scattered black);
 wet

silty fine SAND (SM) (ash); gray/black; wet

silty fine SAND (SM) (ash); gray/black; wet

silty fine SAND (SM) (ash); gray/black; wet

SILT (ML) (ash); dark tan (occasionally black); wet

SILT (ML) (ash); dark tan/gray/black; wet

silty fine SAND (SM) (ash); gray/black
(occasionally dark tan); wet

4.0'

3.0'

3.5'

3.5'

4.0'

4.0'

4.0'

3.5'

Environmental Sample:
SS-GP2 (52.0-56.0)-20140516

05/16/2014, 05/19/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

84 ft bgs

198829.21

2305479.90

45.08 ft (NAVD88)

GP-02 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube / Macro-Core

2.25"

Bednarcik Exhibit 11 
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-80

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 3 of 3

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

fine sandy SILT (ML) (ash); gray/dark tan; wet

SILT with fine sand (ML) (ash); dark tan
(occasionally gray/black); wet

Top 3.8': SILT (ML) (ash); dark tan (occasionally
gray/black); wet
Bottom 0.2': silty fine to medium SAND (SM) (soil
& ash); white/gray; wet

fine to medium SAND (SP) (soil); trace silt;
white/gray; wet

fine to medium SAND (SP) (soil); trace silt; white;
wet

2.5'

4.0'

4.0'

2.5'

3.7'

Sample collected

Resume boring on 5/19/14

Sample collected

Environmental Sample:
SS-GP2 (72.0-76.0)-20140519

Heaving sand in the borehole

Sample collected

Switch from Dual-Tube to Macro-Core

Sample collected

Boring terminated at 84' bgs

Top: LL=32, PL=26, PI=6

05/16/2014, 05/19/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

84 ft bgs

198829.21

2305479.90

45.08 ft (NAVD88)

GP-02 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube / Macro-Core

2.25"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 3

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

SILT (ML) (ash); gray; moist

SILT (ML) (ash); gray; wet

SILT with fine sand (ML) (ash); gray; moist;
sandier at top

SILT (ML) (ash); gray; moist to wet

SILT (ML) (ash); gray; moist to wet; scattered
roots

SILT with fine sand (ML) (ash): gray/black; wet
(occasionally moist); scattered roots

SILT (ML) (ash); trace fine sand; gray (scattered
black); moist (occasionally wet); scattered roots

SILT (ML) (ash); trace fine sand; gray (scattered
black); wet (occasionally moist); scattered roots
and wood debris

3.1'

2.8'

3.2'

2.5'

2.8'

3.5'

2.9'

3.1'

Sample collected
Environmental Sample:
SS-GP3 (24.0-28.0)-20140520

05/20/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

88 ft bgs

199020.37

2305207.57

47.32 ft (NAVD88)

GP-03 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube / Macro-Core

2.25"

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 3

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

SILT (ML) (ash); trace fine sand; dark tan
(scattered black); wet

SILT (ML) (ash); trace fine sand; black (scattered
dark tan); wet

Top 2.1': silty fine to medium SAND (SM) (ash &
soil); gray; wet
Bottom 1.5': SILT with fine sand (ML) (ash); gray;
wet

No Sample Recovery

fine sandy SILT (ML) (ash); black/gray
(occasionally dark tan); wet

SILT with fine sand (ML) (ash); black/gray
(occasionally dark tan); wet

SILT with fine sand (ML) (ash); black/gray
(occasionally dark tan); wet

SILT with fine sand (ML) (ash); black/gray
(occasionally dark tan); wet

4.0'

3.5'

3.6'

NR

3.0'

3.5'

4..0'

3.5'

Sample collected
Environmental Sample:
SS-GP3 (32.0-36.0)-20140520

Sample collected

Sample collected

NP, SG=2.316

05/20/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

88 ft bgs

199020.37

2305207.57

47.32 ft (NAVD88)

GP-03 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube / Macro-Core

2.25"

Bednarcik Exhibit 11 
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-80

-85

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 3 of 3

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

SILT with fine sand (ML) (ash); black/gray/dark
tan; wet

SILT (ML) (ash); gray (occasionally dark tan); wet

SILT (ML) (ash); dark tan (occasionally gray); wet

SILT (ML) (ash); dark tan (occasionally gray); wet

SILT (ML) (ash); dark tan (occasionally gray); wet

No Sample Recovery

2.0'

3.5'

2.3'

4.0'

3.8'

Clean out the borehole

Sample collected
Environmental Sample:
SS-GP3 (72.0-76.0)-20140520

Environmental Sample:
SS-GP3 (76.0-80.0)-20140520

Clean out the borehole

Environmental Sample:
SS-GP3 (80.0-84.0)-20140520

Clean out the borehole (sand is collected during cleanout)

Switch from Dual-Tube to Macro-Core

Boring terminated at 88' bgs

Sample collected
41.1% MC, NP, SG=2.310

Sample collected
NP

05/20/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

88 ft bgs

199020.37

2305207.57

47.32 ft (NAVD88)

GP-03 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube / Macro-Core

2.25"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 147 of 468



25

20

15

10

5

0

0

-5

-10

-15

-20

-25

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

sandy SILT (ML) (ash); gray/black; moist

silty fine to medium SAND (SM) (ash & soil);
gray/black/brown; moist (top 0.5' wet)

fine sandy SILT (ML) (ash & soil); gray/brown;
moist

SILT with fine sand (ML) (ash); gray; moist
(bottom 1' wet)

Top 2': SILT (ML) (ash); gray; wet
Bottom 0.3': silty fine to medium SAND (SM)
(soil); white; wet

fine to medium SAND (SP) (soil); trace silt;
brown/white; wet

fine to medium SAND (SP) (soil); trace silt; brown;
 wet

3.0'

3.0'

2.2'

2.5'

2.3'

3.4'

3.7'

Sample collected

Sample collected

Easier push @ 12'

Sample collected

19.9% MC

05/21/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

28 ft bgs

198013.19

2306204.12

27.49 ft (NAVD88)

GP-04 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube

2.25"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

SILT (ML) (ash); gray; moist (bottom 1.3' wet)

fine sandy SILT (ML) (ash); gray/black; wet

SILT with fine sand (ML) (ash); gray (occasionally
black); wet

Top 1.5': SILT (ML) (ash); gray; wet
Bottom 2': organic CLAY (OH) (soil); gray; moist;
roots at tip

Top 3.2': SILT with fine sand (ML) (ash & soil);
gray; wet
Bottom 0.8': fine to medium SAND (SP) (soil);
trace silt; brown; wet

fine to medium SAND (SP) (soil); trace silt; white
(bottom 1.3' brown); organic matter at 22.8'

2.5'

1.5'

2.5'

3.5'

4.0'

3.5'

Sample collected

Sample collected

Switch from Dual-Tube to Macro-Core

Environmental Sample:
SS-GP5 (20.0-24.0)-20140521

Boring terminated at 24' bgs

Bottom: 106.9% MC; LL=152, PL=57; PI=95

05/21/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

24 ft bgs

199238.51

2304436.73

22.85 ft (NAVD88)

GP-05 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Dual-Tube / Macro-Core

2.25"

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

fine sandy SILT (ML) (ash); gray; moist

sandy SILT (ML) (ash): gray; moist

sandy SILT (ML) (ash): gray/black; moist (wet at
tip)

fine sandy SILT (ML) (ash & soil); gray (scattered
dark tan); moist (occasionally wet)

SILT (ML) (ash&soil); gray/black/dark tan; wet;
scattered organic matter

Top 0.3': SILT (ML) (ash); gray (occasionally tan);
moist to wet
Bottom 2.7': fine to medium SAND with silt (SP-
SM) (soil); white/dark brown/brown; moist

fine to medium SAND with silt (SP-SM) (soil);
brown/white; wet

3.2'

3.0'

3.8'

3.8'

3.8'

3.0'

2.5'

Sample collected

Sample collected
Environmental Sample:
SS-GP6 (24.0-28.0)-20140521

Boring terminated at 28' bgs

05/21/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

28 ft bgs

199016.35

2305634.55

35.76 ft (NAVD88)

GP-06 (within the 1971 Pond)

Direct Push

5400 Track Rig (Serial # CFA00199)

Macro-Core

2.25"

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

sandy SILT (ML) (Ash); gray; moist

sandy SILT (ML) (Ash); gray; moist

SILT with sand (top 1.4' sandier) (ML) (Ash); gray
(occasional black); moist to wet

Top 0.3': SILT (ML) (Ash); gray; moist to wet
Middle 2.2': Sand with silt (SP-SM) (Possible
Ash); brown; moist
Bottom 0.4': SILT with sand (ML) (Ash & Possible
Soil); gray; moist

sandy SILT (ML) (Ash & Possible Soil);
gray/brown; moist

SILT with sand (ML) (Ash); gray/brown/black; wet

SILT with sand (ML) (Ash); gray/black; wet

Top 1.5': SILT with sand (ML) (Ash); gray/black;
wet
Bottom 2.5': fine to medium SAND with silt (SP-
SM) (Soil); brown; wet

3.5'

3.1'

3.2'

2.9'

3'

4'

0.8'

4'

Sample Collected (12.3' - 14.5')

Sample Collected (28' - 28.9')

7/2/2014
Michael Martin

36 ft

197980.6
2305972.0

33.3 ft (NAVD88)

GP-07 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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0

-35

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

fine to medium SAND (SP) (Soil); brown; wet 4'

Boring Terminated at 36 ft

7/2/2014
Michael Martin

36 ft

197980.6
2305972.0

33.3 ft (NAVD88)

GP-07 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT (ML) (Ash); gray; moist; occasional organic
matter

SILT with fine sand (ML) (Ash); gray; moist;
occasional roots at top 0.3'

SILT with fine sand (ML) (Ash); gray (occasional
black); moist

SILT with fine sand (ML) (Ash); gray/black
(occasional dark tan); moist (wet at middle 0.3 ft)

SILT (ML) (Ash); gray; wet

SILT (ML) (Ash); gray/dark tan (occasional black);
 wet

Top 2': SILT (ML) (Ash); gray (occasional black);
wet
Bottom 2': fine to medium SAND (SP) (Soil);
gray/brown/white; wet

fine to medium SAND (SP) (Soil); brown/white;
wet

2.5'

2.6'

4'

3'

4'

4'

4'

2.5'

Start using water

Boring Terminated at 32 ft

6/26/2014
Michael Patinkin

32 ft

198603.9
2304725.8

32.6 ft (NAVD88)

GP-08 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

Top 1.0': Top Soil (SP) (Soil); brown; dry;
occasional gravels
Bottom 3.0': SILT (ML) (Ash); gray; moist

SILT (ML) (Ash); gray; moist

SILT (ML) (Ash); gray; moist

SILT (ML) (Ash); gray; moist

SILT (ML) (Ash); gray; moist to wet; occasional
wood chips and roots

sandy SILT (ML) (Ash); gray/black/dark tan; wet

Top 2.5': SILT (ML) (Ash); dark tan (occasional
black); wet
Bottom 1.5': sandy SILT (ML) (Ash); gray/black;
wet; occasional wood chips

SILT with sand (ML) (Ash); gray/dark tan/black;
wet

4'

3.5'

3.0'

3.3'

2.5'

4'

4'

3.3'

6/26/2014
Michael Patinkin

40 ft

198963.0
2304385.6

34.1 ft (NAVD88)

GP-09 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

Top 2.0': SILT (ML) (Ash); gray/black/dark tan;
wet
Middle 0.5': organic CLAY (OL) (Soil); gray to
black; moist
Bottom 1.5': fine to medium SAND (SP) (Soil);
brown; wet

fine to medium SAND with silt (SP-SM) (Soil);
white/brown; wet

4'

2.3'

Sample Collected

Start using water

Boring Terminated at 40 ft

6/26/2014
Michael Patinkin

40 ft

198963.0
2304385.6

34.1 ft (NAVD88)

GP-09 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT with fine sand (ML) (Ash); gray; moist to wet;
 occasional organic matter at top 0.3'

SILT (ML) (Ash); trace fine sand; gray/tan; moist
to wet

SILT (ML) (Ash); trace fine sand; gray/dark tan;
wet (moist at top 1')

SILT with fine sand (ML) (Ash); gray/black/dark
tan; wet; occasional roots at bottom 0.3'

Top 2': silty SAND (SM) (Ash); gray; wet
Bottom 1.5': fine to medium SAND (SP) (Soil);
gray/white; wet

fine to medium SAND (SP) (Soil); white/brown;
wet

2.5'

3'

4'

4'

3.5'

3'

Start using water

Boring Terminated at 24 ft

6/26/2014
Michael Patinkin

24 ft

199091.6
2304846.3

23.4 ft (NAVD88)

GP-10 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

Top 1.5': silty SAND (SM) (Ash); gray; moist;
occasional organic matter
Bottom 1.0': sandy SILT (ML) (Ash); gray; moist to
 wet

Top 1.5': silty SAND (SM) (Ash); gray; moist to
wet
Bottom 1.0': SILT with fine sand (ML) (Ash);
gray/black; wet

SILT with fine sand (ML) (Ash); gray/dark
tan/black; wet

SILT with fine sand (sandier at bottom 1 ft) (ML)
(Ash); gray/dark tan/black; wet

Top 2.7': SILT (ML) (Ash); gray/dark tan; wet;
occasional organic matter
Bottom 0.6': fine to medium SAND (SP) (Soil);
white/gray; wet

fine to medium SAND (SP) (Soil);
white/gray/brown; wet

2.5'

2.5'

2.5'

3'

3.3'

2.5'

Sample Collected

Start using water

Boring Terminated at 24 ft

6/26/2014
Michael Patinkin

24 ft

199364.0
2304729.4

24.6 ft (NAVD88)

GP-11 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT with fine sand (ML) (Ash); gray; moist

SILT (ML) (Ash); trace fine sand; gray; moist

SILT (ML) (Ash); trace fine sand; gray; moist (top
1' wet)

SILT with sand (ML) (Ash); gray; moist;
occasional organic matter

SILT with sand (ML) (Ash); gray/tan; moist
(occasionally wet)

Top 1.0': SILT (ML) (Ash); gray; wet
Bottom 1.8': sandy SILT (ML) (Ash); gray; moist
(occasionally wet)

SILT (with fine sand at top 1.5') (ML) (Ash);
gray/dark tan; wet (top 1' moist); occasional
organic matter

SILT with fine sand (ML) (Ash); dark
tan/gray/black; wet

3.2'

2.7'

2.3'

3.1'

2.8'

2.8'

4'

4' Sample Collected
Environmental Sample: SS-GP12 (28-32)-20140702

7/2/2014
Michael Martin

40 ft

199302.5
2305001.6

41.5 ft (NAVD88)

GP-12 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

Top 2.5': SILT (ML) (Ash); dark tan/gray/black;
wet
Bottom 1.0': fine to medium SAND (SP) (Soil);
gray/white; wet

fine to medium SAND (SP) (Soil); gray; wet

3.5'

1.8'

Boring Terminated at 40 ft

7/2/2014
Michael Martin

40 ft

199302.5
2305001.6

41.5 ft (NAVD88)

GP-12 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT (ML) (Ash); gray; moist

SILT (ML) (Ash); gray; moist

SILT with fine sand (top 1' sandier) (ML) (Ash);
gray/brown; moist

SILT (ML) (Ash); gray; moist to wet; occasional
organic matter

SILT with fine sand (ML) (Ash); black/gray; moist
(bottom 0.7' wet); occasional wood chips

sandy SILT (ML) (Ash); gray; moist (occasionally
wet); occasional organic matter

SILT with sand (ML) (Ash); dark tan; wet; 0.4' of
sand at 25' bgs

SILT with fine sand (ML) (Ash); dark
tan/black/gray; wet

3.5'

3.2'

2.5'

3.4'

3.1'

2.7'

4'

4'

6/30/2014 to 7/1/2014
Michael Martin

80 ft

199150.5
2305092.7

40.0 ft (NAVD88)

GP-13 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT with fine sand (ML) (Ash); dark tan/black;
wet

SILT with fine sand (ML) (Ash); dark tan/black;
wet

No Recovery

SILT (with fine sand at top 1') (ML) (Ash); dark
tan/black; wet

SILT with fine sand (ML) (Ash); dark
tan/black/gray; wet

No Recovery

SILT (ML) (Ash); dark tan; wet

No Recovery

4'

4'

NR

3.5'

2'

NR

3.7'

NR

Clean out the borehole with water

Resume boring on 7/1/2014

Sample Collected

6/30/2014 to 7/1/2014
Michael Martin

80 ft

199150.5
2305092.7

40.0 ft (NAVD88)

GP-13 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 3 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT with fine sand (ML) (Ash); dark tan; wet

SILT with fine sand (ML) (Ash); dark tan; wet

No Recovery

No Recovery

3.3'

4'

NR

NR

Sample Collected; NP
Environmental Sample: SS-GP13 (64-68)-20140701

Sample Collected; NP
Environmental Sample: SS-GP13 (68-72)-20140701

Trace sand (soil) is observed in the annulus between the sampler
and outer casing

Boring Terminated at 80 ft

6/30/2014 to 7/1/2014
Michael Martin

80 ft

199150.5
2305092.7

40.0 ft (NAVD88)

GP-13 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 162 of 468



45

40

35

30

25

20

15

0

-5

-10

-15

-20

-25

-30

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT  with fine to medium sand (ML) (Ash); gray;
moist

SILT with fine sand (ML) (Ash); gray ; moist

sandy SILT (ML) (Ash); gray/brown; moist

SILT with fine to medium sand (ML) (Ash); gray
(occasionally brown); moist

SILT with fine sand (ML) (Ash); gray/brown/black;
moist

SILT with fine to medium sand (ML) (Ash);
gray/black; wet

SILT with fine sand (ML) (Ash); gray/black/dark
tan; wet

SILT with fine sand (ML) (Ash & Soil); dark
tan/gray/black; wet; soil mix at bottom 0.7'

3.4'

3'

3.5'

3.3'

3'

4'

4'

3.5'

7/2/2014
Michael Martin

84 ft

198621.2
2305747.4

45.2 ft (NAVD88)

GP-14 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

sandy SILT (ML) (Ash & Possible Soil);
gray/brown/black; wet; soil mix at middle 0.7'

sandy SILT (ML) (Ash & Possible Soil);
gray/black; wet

SILT with fine sand (ML) (Ash); dark
tan/gray/black; wet

sandy SILT (ML) (Ash); black/gray; wet

Top 1.0': medium SAND (SP) (Possible Soil);
brown/black; wet
Bottom 3.0': SILT with fine sand (ML) (Ash);
gray/black/dark tan; wet

sandy SILT (ML) (Ash); gray; wet

No Recovery

SILT (ML) (Ash); dark tan/black; wet

3.5'

3.6'

3.8'

3.7'

4'

0.6'

NR

4'

Sample Collected (48'-49')

Sample Collected (60'-62')
Environmental Sample: SS-GP14 (60-62)-20140702

7/2/2014
Michael Martin

84 ft

198621.2
2305747.4

45.2 ft (NAVD88)

GP-14 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 3 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

No Recovery

SILT (ML) (Ash); dark tan/black; wet

SILT (ML) (Ash); dark tan; wet

Top 2.8': SILT (ML) (Ash); dark tan/black; wet
Bottom 1': sandy SILT (ML) (Soil); gray; wet

No Recovery

NR

4'

3.5'

3.8'

NR

Sample Collected; NP
Environmental Sample: SS-GP14 (68-72)-20140702

Sample Collected (74.5'-75.5'); NP

Clean out the borehole with water

Trace sand (soil) is observed in the annulus between the sampler
and outer casing

Boring Terminated at 84 ft

7/2/2014
Michael Martin

84 ft

198621.2
2305747.4

45.2 ft (NAVD88)

GP-14 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT with fine to medium sand (ML) (Ash); gray;
moist

SILT with fine to medium sand (ML) (Ash); gray;
moist

SILT with fine to medium sand (ML) (Ash); gray;
moist

SILT with fine to medium sand (ML) (Ash);
gray/black; moist

SILT with fine sand (ML) (Ash); gray/black; moist

SILT with fine sand (ML) (Ash); gray/black; moist
(bottom 0.9' wet)

SILT with fine sand (ML) (Ash); black/gray/dark
tan; wet

sandy SILT (ML) (Ash); black/gray/dark tan; wet

3'

0.5'

2.8'

2.8'

3.1'

3.9'

3.3'

4'

7/1/2014
Michael Martin

84 ft

198295.2
2305863.3

43.9 ft (NAVD88)

GP-15 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

Top 2.0': SILT (ML) (Ash); dark tan/black; wet
Bottom 1.5': fine to medium SAND (SP) (Possible
Soil); gray; wet

SILT with fine sand (ML) (Ash (possible soil mix at
 bottom)); black/dark tan/gray; wet

sandy SILT (ML) (Ash); dark tan/black; wet

sandy SILT (ML) (Ash & Possible Soil); dark
tan/black/brown; wet

sandy SILT (ML) (Ash); dark tan/black; wet

SILT with fine sand (ML) (Ash); dark tan/black;
wet

SILT with fine sand (ML) (Ash); dark tan/black;
wet

SILT (ML) (Ash); dark tan; wet

3.5'

3.8'

3.5'

2.5'

3.6'

3.8'

1.5'

3.5'

Sample Collected

Sample Collected

Sample Collected; NP
Environmental Sample: SS-GP15 (60-64)-20140701

7/1/2014
Michael Martin

84 ft

198295.2
2305863.3

43.9 ft (NAVD88)

GP-15 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 3 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT (ML) (Ash); dark tan (occasionally black);
wet

SILT with sand (ML) (Ash); gray/dark tan/black;
wet

SILT with sand (ML) (Ash); gray/black; wet

Top 3.6': SILT with sand (ML) (Ash); dark
tan/black; wet
Bottom 0.2': fine to medium SAND (SP) (Soil);
brown; wet

fine to medium SAND (SP) (Soil); brown; wet

3'

2.7'

1.7'

3.8'

1.1'

Sample Collected (68.7'-70.7')
Environmental Sample: SS-GP15 (68.7-70.7)-20140701

Boring Terminated at 84 ft

7/1/2014
Michael Martin

84 ft

198295.2
2305863.3

43.9 ft (NAVD88)

GP-15 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

Top 2.2': SILT (ML) (Ash); gray; moist
Bottom 1.3': fine to medium SAND (SP) (Soil);
brown; moist

fine to medium SAND (SP) (Soil); brown; moist

3.5'

2.5'

Boring Terminated at 8 ft

6/30/2014
Weston Shin

8 ft

199205.8
2305534.9

31.6 ft (NAVD88)

GP-16 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT (ML) (Ash); trace fine sand; gray; moist

SILT with fine sand (ML) (Ash); gray; moist

Top 0.4': SILT (ML) (Ash); trace fine sand; gray;
moist
Bottom 2.4': fine to medium SAND (SP) (Soil);
brown; moist

fine to medium SAND (SP) (Soil); brown/white;
moist

2.5'

2.7'

2.8'

3.2'

Boring Terminated at 16 ft

6/30/2014
Weston Shin

16 ft

199203.7
2305516.8

31.6 ft (NAVD88)

GP-16A (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

Top 1': fine to medium SAND (SP) (Road Fill
Material); gray; dry
Bottom 3': fine to medium SAND (SP) (Soil);
brown; moist

fine to medium SAND (SP) (Soil); brown; moist

fine to medium SAND (SP) (Soil);
brown/white/black; moist

fine to medium SAND (SP) (Soil); brown/gray;
moist to wet

fine to medium SAND (SP) (Soil);
brown/white/gray; wet

fine to medium SAND (SP) (Soil); brown; wet

fine to medium SAND (SP) (Soil); white/brown;
wet

fine to medium SAND (SP) (Soil); white
(occasional orange); wet

4'

4'

4'

4'

4'

3.5'

4'

4'

6/27/2014, 6/30/2014
M. Patinkin, W. Shin

60 ft

199099.6
2305644.4

32.5 ft (NAVD88)

GP-17 (on the 1971 Pond Dike)

Dual Tube/Macro Core

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

fine to medium SAND (SP) (Soil); white; wet

fine to medium SAND (SP) (Soil); white/brown;
wet

Top 0.3': fine to medium SAND (SP) (Soil); brown;
 wet; occasional wood chips
Bottom 0.7': organic CLAY (OH) (Soil); gray; moist

Top 3': organic CLAY (OH) (Soil); dark brown;
moist; abundant wood chips; top 1.3' cave-in
Bottom 1': fat CLAY (CH) (Soil); gray; moist;
abundant wood chips

fat CLAY (CH) (Soil); gray; moist; occasional
wood chips

silty fine to medium SAND (SM) (Soil); gray; wet;
occasional wood chips

silty CLAY to clayey SILT (CL-ML) (Soil); gray;
wet

4'

2'

1'

2.7'

4'

4'

3.2'

Start using water

Switch to Macro Core
Sample Collected; Bottom - LL=85, PL=40, PI=45

Resume drilling on 6/30/14; Switch to Dual Tube
Sample Collected; Top - LL=126, PL=60, PI=66; Bottom - LL=67,
PL=31, PI=36

Sample Collected; LL=50, PL=24, PI=26

Sample Collected; 0.1% Gravel, 58.8% Sand, 24.7% Silt, 16.4 Clay;
NP

Sample Collected; 44.4% Sand, 33.8% Silt, 21.8% Clay; LL=26,
PL=22, PI=4

Boring Terminated at 60 ft

6/27/2014, 6/30/2014
M. Patinkin, W. Shin

60 ft

199099.6
2305644.4

32.5 ft (NAVD88)

GP-17 (on the 1971 Pond Dike)

Dual Tube/Macro Core

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT with fine sand (ML) (Ash); gray; moist (wet in
 the middle 0.3')

SILT with fine sand (ML) (Ash); gray (occasional
black); wet

SILT (with fine sand at the bottom 0.3') (ML)
(Ash); dark tan (black/dark tan at the bottom); wet

SILT (with fine sand at the bottom 0.5') (ML)
(Ash); dark tan/gray/black; wet; scattered wood
chips

Top 1': sandy SILT (ML) (Ash); dark
tan/gray/black; wet
Bottom 1': fine to medium SAND (SP) (Soil);
white; wet

fine to medium SAND (SP) (Soil); gray/white; wet

2.6'

4'

4'

4'

2'

3'

Start drilling from access path and skip sampling top 12 ft

Sample Collected

Boring Terminated at 36 ft

6/25/2014
Weston Shin

36 ft

198663.1
2304987.5

35.6 ft (NAVD88)

MB-1 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT with fine sand (ML) (Ash); gray; moist

SILT with fine sand (ML) (Ash); black/gray; moist

SILT (with fine sand at top 1 ft) (ML) (Ash); gray;
wet (moist at top 1 ft)

SILT (with fine sand at bottom 0.2 ft) (ML) (Ash);
gray; wet

SILT with fine sand (ML) (Ash); dark
tan/black/gray; wet

SILT with fine sand (ML) (Ash); dark
tan/black/gray; wet

silty SAND (SM) (Ash); black/dark tan/gray; wet

Top 2.5 ft: silty SAND (SM) (Ash); black; wet
Bottom 1.5': SILT with fine sand (ML) (Ash); dark
tan/black; wet

2.5'

3'

4'

4'

4'

4'

4'

4'

Start drilling from access path and skip sampling top 12 ft

6/25/2014
Michael Patinkin

84 ft

198526.3
2305458.9

44.6 ft (NAVD88)

MB-2 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT (ML) (Ash); dark tan (occasional black); wet

No Recovery

SILT (ML) (Ash); dark tan (occasional black/gray);
 wet; occasional gravel

No Recovery

SILT with fine sand (ML) (Ash); dark tan
(occasional black/gray); wet

SILT (ML) (Ash); dark tan (occasional black/gray);
 wet

No Recovery

No Recovery

4'

NR

4'

NR

4'

4'

NR

NR

Sample Collected; NP
Environmental Sample: SS-MB2 (64.0-68.0)-20140625

6/25/2014
Michael Patinkin

84 ft

198526.3
2305458.9

44.6 ft (NAVD88)

MB-2 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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-30
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-75

-80

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 3 of 3

GC5592
Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Electric Plant

Mid-Atlantic Drilling
Mike Small

Direct Push
6600 Track Rig (Serial # 99103P66)

2.25"

SILT (ML) (Ash); dark tan (occasional black/gray);
 wet; occasional gravel

fine to medium SAND with silt (SP-SM) (Soil);
gray; wet

3.5'

2.5'

Sample Collected; NP
Environmental Sample: SS-MB2 (76.0-80.0)-20140625

Clean out the borehole with water

Boring Terminated at 84 ft

6/25/2014
Michael Patinkin

84 ft

198526.3
2305458.9

44.6 ft (NAVD88)

MB-2 (within the 1971 Pond)

Dual Tube

Bednarcik Exhibit 11 
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

Top 0.6': poorly graded fine to medium SAND with
 silt (SP-SM) (possible ash); gray; moist; medium
dense; Bottom 0.5': poorly graded fine to medium
SAND (SP) (soil) (Dike Fill); brown; moist,
medium dense

silty fine to medium SAND (SM) (soil) (Dike Fill);
white/brown/black; moist to wet; medium dense

poorly graded fine to medium SAND with silt (SP-
SM) (soil) (Dike Fill); white/brown/black; moist to
wet; medium dense

Top 0.8': fine to medium SAND with silt (SP-SM)
(soil) (Dike Fill); brown (occ. white and black); wet;
 medium dense; Bottom 0.4': SILT with sand (ML)
(ash); dark gray; moist; medium dense
SILT (ash) with fine to medium sand (soil) (ML);
dark gray/brown; wet; loose

silty fine to medium SAND (SM) (soil & ash);
brown/gray; wet; occasional wood chips

silty fine to medium SAND (SM) (soil & ash);
gray/brown; wet; scattered wood chips; very loose

Top 0.6': fine to medium sandy SILT (ML) (soil &
ash); brown/gray; wet; very loose
Bottom 0.5': silty fine to medium SAND (SM)
(ash); gray; wet; very loose
SILT (ML) (ash); gray; wet; very loose; stone at tip

fine to medium sandy SILT (ML) (ash with soil);
gray; wet; very loose

Top 0.7': fine sandy SILT (ML) (ash); gray; wet;
loose
Bottom 0.5': poorly graded fine to medium SAND
with silt (SP-SM) (soil) (Foundation Soil); white;
wet; loose

poorly graded fine to medium SAND (SP) (soil)
(Foundation Soil) ; trace silt; white; wet; medium
dense

poorly graded fine to medium SAND with silt (SP-
SM) (soil) (Foundation Soil); dark brown; wet;
medium dense

6-7-11

7-11-12

9-11-13

8-9-10

3-3-2-2

2-2-2

1-2-1-2

1-1-1-2

1/12"-1-2

1-1-2-1

1-2-5-6

4-5-7-7

6-8-6

1.1'

0.7'

0.8'

1.2'

0.7'

0.7'

0.7'

1.1'

1.3'

0.7'

1.2'

0.9'

0.9'

Start using drilling mud
25.3% FC

5.7% FC

19.0% FC

0.0% Gravel, 57.0% Sand,
38.6% Silt, 4.4% Clay

Top: 0.4% Gravel, 23.1% Sand,
72.1% Silt, 4.4% Clay
Bottom: 36.7% FC

65.7% FC; NP

51.5% FC

Top: 79.5% FC

Thicken mud in drilling fluid

0.0% Gravel, 96.7% Sand, 3.3%
FC

05/08/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

40 ft bgs

198394.35

2304871.05

27.53 ft (NAVD88)

SPT-01 (on the 1971 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

silty fine to medium SAND (SM) (soil) (Foundation
 Soil); brown; wet; loose

silty fine to medium SAND (SM) (soil) (Foundation
 Soil); white; wet; medium dense

4-4-6

7-9-14

0.7'

1'

37.6% FC

SG=2.683

Boring terminated at 40' bgs

05/08/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

40 ft bgs

198394.35

2304871.05

27.53 ft (NAVD88)

SPT-01 (on the 1971 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; moist; medium dense; top
0.6' road material

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; moist to wet; medium dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown (occasionally gray); dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown/gray; moist to wet; medium
dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); white/brown/black; wet; medium
dense; top 0.2' gravel

fine to medium SAND (SP) (Dike Fill); trace silt;
white/brown/black; wet; dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); brown/gray; wet; medium
dense

fine to medium SAND (SP) (Foundation Soil);
trace silt; dark brown; wet; medium dense

10-15-10

5-10-7

11-15-17

11-13-15

7-9-15

12-17-21

6-7-9

5-5-6

1.2'

0.6'

1.0'

0.9'

1.2'

1.3'

0.8'

0.8'

Start using drilling mud

Thicken mud in drilling fluid

7.6% FC

3.5% FC

0.0% Gravel, 91.7% Sand,
2.9% FC

05/09/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

45 ft bgs

199661.14

2304983.99

32.86 ft (NAVD88)

SPT-02 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

silty fine to medium SAND (SM) (Foundation Soil);
 dark brown/white; wet; medium dense

Top 1.5': fat CLAY (CH) (Foundation Soil) with
abundant wood chips; firm
Bottom 0.5': fine to medium SAND with silt (SP-
SM)  (Foundation Soil); white; wet; loose

poorly graded fine to medium SAND (SP)
(Foundation Soil); trace silt; white; wet; medium
dense

6-7-8

1-1-6-12

10-12-13

1.0'

2.0'

0.8'

Drive the Split Spoon by 2' to
collect additonal samples

Boring terminated at 45' bgs

Top: 77.8% MC; LL=95, PL=45,
PI=50
Bottom: 6.1% FC

05/09/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

45 ft bgs

199661.14

2304983.99

32.86 ft (NAVD88)

SPT-02 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

sandy SILT (ML) (ash); gray; moist; loose

silty fine to medium SAND (SM) (ash); gray;
moist; loose

SILT with fine to medium sand (ML) (ash); gray;
moist; medium dense

silty fine to medium SAND (SM) (ash); gray;
moist; loose

silty fine to medium SAND (SM) (ash); gray;
moist; very loose

SILT with fine to medium sand (ML) (ash); gray;
moist; very loose

silty SAND (SM) (ash); gray; moist; very loose

silty SAND (SM) (ash); gray; moist; very loose;
occasionally iron-oxidized

SILT with sand (ML) (ash); gray; moist; very loose

SILT with sand (ML) (ash); trace clay; gray; moist;
 very loose

SILT with sand (ML) (ash); gray; moist (wet at tip);
 loose

SILT (ML) (ash); gray; wet (top 0.2' moist); very
loose; scattered brown matter and leaves

SILT (ML) (ash); gray (occasionally dark tan); wet;
 very loose; abundant roots

Top 1.8': SILT (ML) (ash); gray/dark tan; wet; very
 loose; Bottom 0.2': fine to medium SAND (SP)
(soil); gray; wet; very loose

Top 0.5': fine to medium SAND (SP) (soil); gray;
wet; very loose; potential cave-in; Bottom 1.5':
SILT (ML) (ash); gray/dark tan; wet; very loose

Top 1': poorly graded fine to medium SAND (SP)

2-4-6-5

4-4-5-6

5-5-6-7

4-4-5-4

3-2-2-2

2-1-1-1

1-2-2-2

2-2-2-2

1-1-1-2

2-2-1-3

1-2-3-2

WOH/18"
-1

WOH/12"
-1/12"

1/12"-1-1

1-1-1-1

1-1-1-1

1.5'

1.7'

1.7'

1.6'

1.7'

1.5'

1.2'

1.5'

1.5'

1.6'

1.7'

1.5'

1.8'

2.0'

2.0'

2.0'

Environmental Sample:
SS-SPT3 (10.0-12.0)-20140509

Drilling using a 3" bit with water

26.8% MC; 52.0% FC

28.5% MC; 50.2% FC

9.9% Gravel, 62.4% Sand,
24.3% Silt, 3.4% Clay

88.2% FC, NP

84.7% FC

Top: 46.1% MC

05/09/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

49 ft bgs

198480.27

2305994.51

45.15 ft (NAVD88)

SPT-03 (within the 1971 Pond)

Continuous SPT / Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

(soil); trace silt; gray; wet; very loose
Bottom 1': SILT (ML) (ash); gray; wet; very loose

Top 1': SILT (ML) (ash); gray/dark tan; wet; very
loose; Bottom 1': silty SAND (SM) (soil); gray; wet;
 very loose

SILT (ML) (ash); gray; wet; very loose; scattered
leaves

silty fine to medium SAND (SM) (soil); gray; wet;
very loose

Top 1': poorly graded fine to medium SAND with
silt (SP-SM) (soil); gray; wet; very loose; black ash
 particles
Bottom 2': SILT with sand (ML) (ash); gray/black;
wet; very loose
silty SAND (SM) (ash & soil); gray; wet; very loose

SILT with sand (ML) (ash); gray; wet; very loose

silty SAND (SM) (ash); gray; wet; very loose

SILT with sand (ML) (ash); gray; wet; very loose

1/18"-1

1-1-1-3

4-2-1-1

1-1/30"

1-2-1-2

2-1-2-1

2-1-1-1

1-1-1-2

2.0'

1.4'

1.8'

2.1'

2.0'

1.4'

1.5'

2.0'

The last blow drives the split
spoon by 2.5'

Boring terminated at 49.0' bgs

PZ-1971 installed after
completion of boring; Screened
from 17.0 - 22.0 ft bgs

Bottom: 92.4% FC

Top: 43.4% MC; SG=2.343
Bottom: 1.2% Gravel, 82.5%
Sand, 16.3% FC

0.2% Gravel, 8.8% Sand,
80.5% Silt, 10.5% Clay; NP

24.5% FC

Bottom: 77.3% FC

1.3% Gravel, 64.9% Sand,
32.2% Silt, 1.6% Clay

44.9% FC

47'-49': NP

05/09/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

49 ft bgs

198480.27

2305994.51

45.15 ft (NAVD88)

SPT-03 (within the 1971 Pond)

Continuous SPT / Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)
Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

A stickup protective outer casing
extends to approximately 3 ft
above ground surface.

PZ-1971 was installed approximately 15 ft from
SPT-3.  See SPT-3 for lithologic description.

05/09/2014

Weston Shin

Mid-Atlantic Drilling
Jeffery Stewart

22

198,492.4

2,305,987.6

45.3

PZ-1971 (within the 1971 Pond)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

Not Sampled

4"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

poorly graded fine to medium SAND (SP) (Dike
Fill); brown; moist; medium dense; top 0.3' road
material

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; wet; medium dense

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; wet; medium dense

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; wet; medium dense

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown (occasionally black); dense

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown/black; wet; medium dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); trace silt; light gray; wet;
medium dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); trace silt; brown; wet; medium
dense

8-11-9

8-10-17

7-6-6

5-9-11

9-17-22

8-11-14

7-5-6

9-11-14

1.1'

0.7'

0.7'

0.7'

0.8'

1.0'

0.5'

1.0'

Start using drilling mud

Thicken mud in drilling fluid

3.2% FC

0.4% Gravel, 96.6% Sand,
1.6% Silt, 1.4% Clay

2.3% FC

05/06/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

35 ft bgs

199524.41

2306083.54

34.29 ft (NAVD88)

SPT-04 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 184 of 468



0
-35
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All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

poorly graded fine to medium SAND (SP)
(Foundation Soil); trace silt; brown; wet; dense

11-16-22 1.4'
Terminated at 35' bgs

2.7% FC; SG=2.694

05/06/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

35 ft bgs

199524.41

2306083.54

34.29 ft (NAVD88)

SPT-04 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown; dry to moist; medium
dense; top 0.3' road material

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown; wet; loose

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown; wet; very loose

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; gray/brown; wet; medium dense

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; wet; medium dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); trace silt; brown; wet; loose

fine to medium SAND (SP) (Foundation Soil);
trace silt; brown; wet; medium dense

fine to medium SAND (SP) (Foundation Soil);
trace silt; brown; wet; medium dense

7-9-7

4-3-4

2-1-1

2-6-12

9-11-14

3-5-5

5-6-7

12-11-12

0.9'

0.8'

0.5'

0.9'

1.0'

0.7'

0.7'

0.8'

Start using drilling mud

8.0% FC

0.0% Gravel, 97.4% Sand,
2.6% FC

0.9% Gravel, 97.4% Sand,
1.1% Silt, 0.6% Clay

4.1% FC

05/08/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

40 ft bgs

200793.06

2305614.87

33.84 ft (NAVD88)

SPT-05 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

silty poorly graded fine to medium SAND (SM)
(Foundation Soil); brown; wet; dense

silty fine to medium SAND (SM) (Foundation Soil);
 brown; wet; medium dense

12-14-19

8-10-11

0.9'

1.1'
Boring terminated at 40' bgs

05/08/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

40 ft bgs

200793.06

2305614.87

33.84 ft (NAVD88)

SPT-05 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

poorly graded fine to medium SAND (SP) (Dike
Fill); brown; dry to moist; medium dense; top 0.3'
road material

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; wet; medium dense; top 0.2'
 gravel lense

fine to medium SAND with clay (SP-SC) (Dike
Fill); trace fine gravel; brown; wet; dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown; wet; medium dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); trace gravel (1" lense); brown; wet;
 very dense

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown (occasionally gray); wet;
dense

fine to medium SAND (SP) (Possible Dike Fill);
brown (occasionally gray); wet; dense

fine to medium SAND (SP) (Foundation Soil);
trace silt; brown/white; wet; medium dense

5-6-7

5-9-12

10-17-24

8-12-14

9-22-32

12-19-22

10-15-21

6-7-7

1.2'

1.0'

1.3'

0.9'

0.9'

0.7'

0.8'

0.8'

Start using drilling mud

Thicken mud in drilling fluid

3.9% FC

0.1% Gravel, 97.1% Sand,
2.2% Silt, 0.6% Clay

SPT N-value = 54

05/06/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

50 ft bgs

201169.82

2304341.56

33.68 ft (NAVD88)

SPT-06 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

fine to medium SAND (SP) (Foundation Soil); dark
 brown; wet; medium dense

fine to medium SAND (SP) (Foundation Soil);
brown; wet; medium dense

fine to medium SAND (SP) (Foundation Soil);
trace silt; white/brown; wet; dense

fine to medium SAND (SP) (Foundation Soil);
brown; medium dense

6-8-12

5-6-11

9-19-21

5-6-8

0.8'

0.8'

1.0'

1.0'

Thicken mud in drilling fluid

Boring terminated at 50' bgs

SG=2.693

4.7% FC

05/06/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

50 ft bgs

201169.82

2304341.56

33.68 ft (NAVD88)

SPT-06 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

sandy SILT (ML) (ash); gray; moist; scattered
wood chips; loose

SILT with sand (ML) (ash); gray; moist; scattered
wood chips; medium dense

SILT (ML) (ash); gray; moist (wet at tip); loose

SILT (ML) (ash); gray; moist (wet at bottom 0.7');
very loose

SILT (ML) (ash); gray; moist; very loose

SILT (ML) (ash); gray/dark tan; moist (top 0.7'
wet); very loose

2-2-4-6

5-7-5-8

4-4-3-2

1-2-1-1

1-1-1-1

1/12"-1-1

1.5'

1.8'

1.8'

1.7'

1.1'

1.3'

Environmental Sample:
SS-SPT7 (4.0-6.0)-20140507

Boring terminated at 12' bgs

31.1% MC

52.9% MC; NP

0.0% Gravel, 9.5% Sand,
90.5% FC

81.2% FC; SG=2.354

05/07/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

12 ft bgs

199252.49

2305887.88

32.81 ft (NAVD88)

SPT-07 (within the 1984 Pond)

Continuous SPT

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

2.0"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; dry to moist; medium dense;
 top 0.4' road material

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown; wet; medium dense

poorly graded fine to medium SAND (SP) (Dike
Fill); trace silt; brown/gray; wet; medium dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown/white/gray; wet; medium
dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown; wet; dense

poorly graded fine to medium SAND with silt (SP-
SM) (Dike Fill); brown; wet; very dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); trace silt; brown/dark
brown/white/gray; wet; medium dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); brown; wet; medium dense

8-5-8

10-14-16

10-15-15

5-10-13

9-19-24

14-21-30

6-6-5

6-9-10

0.9'

0.6'

0.7'

0.9'

1.1'

0.8'

0.6'

0.8'

Start using drilling mud

Thicken mud in drilling fluid

4.4% FC

0.0% Gravel, 94.6% Sand, 3.1%
Silt, 2.3% Clay

0.3% Gravel, 96.3% Sand, 2.5%
Silt, 0.9% Clay

SPT N-value = 51

05/07/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

45 ft bgs

199898.75

2304200.60

33.14 ft (NAVD88)

SPT-08 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 2 of 2

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

poorly graded fine to medium SAND (SP)
(Foundation Soil); white; wet; medium dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); trace silt; white; wet; medium
dense

poorly graded fine to medium SAND (SP)
(Foundation Soil); white; wet; dense

10-11-16

10-12-10

11-15-18

1.0'

0.7'

1.1'
Boring terminated at 45' bgs

3.3% FC

05/07/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

45 ft bgs

199898.75

2304200.60

33.14 ft (NAVD88)

SPT-08 (on the 1984 Pond Dike)

Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

3.5"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 110

B
lo

w
s

L.V. Sutton Steam Electric Plant

SILT with fine sand (ML) (ash); gray; moist; very
loose; scattered leaves

SILT (ML) (ash); gray; moist (bottom 0.4' wet);
very loose; scattered leaves

SILT (ML) (ash); gray; wet; very loose

SILT (ML) (ash); gray; wet; very loose

SILT (ML) (ash); gray (occasionally dark tan); wet;
 very loose

SILT (ML) (ash); gray/black; wet; very loose

SILT (ML) (ash); gray; wet; very loose

SILT (bottom 0.3' sandier) (ML) (ash); gray; wet;
very loose

1/12"-
1/12"

WOH

WOH

WOH

WOH

WOH

WOH-
1-1-2

2-2-1-1

1.3'

0.7'

1.5'

1.6'

1.7'

2.0'

1.8'

1.5'

1.7'

Shelby Tube (10.0 to 12.0 ft bgs)

Environmental Sample:
SS-SPT9 (12 to 14)-20140507

Boring terminated at 18' bgs
Piezometer PZ-INT installed after
completion of boring. Screened
depth from 13.0 - 18.0 ft bgs

73.7% MC

NP

97.0% FC

54.8% MC; 6.0% Sand, 88.0%
Silt, 6.0% Clay; NP; DD=61.6 pcf;
 SG=2.268

92.8% FC

45.8% MC; NP

05/07/2014

Weston Shin

Mid-Atlantic Drilling
Jeffrey Stewart

18 ft bgs

200420.50

2304536.30

39.86 ft (NAVD88)

SPT-09 (in 2006 Containment Area)

Continuous SPT

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

4.5"
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All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)
Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

A stickup protective outer casing
extends to approximately 3 ft
above ground surface.

PZ-INT is co-located with SPT-9.  See SPT-9 log
for lithologic description.

05/07/2014

Weston Shin

Mid-Atlantic Drilling
Jeffery Stewart

18

200,420.5

2,304,536.3

39.9

PZ-INT (in 2006 Containment Area)

Continuous SPTs/Rotary Wash

CME 45C Track Rig (Serial # 273964)

SPT with Split Spoon

4"
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Attachment 1.6 
Geosyntec 2014 October/November Boring Logs & 

As-Built Piezometer Construction Details  
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Legend for Classification Symbols 

Pattern Description 

 
SP – poorly graded sands 

 
SW – well graded sands 

 
GP – poorly graded gravels 

 
GW – well graded gravels 

 
SM – silty sands 

 

SP-SM – poorly graded sand with silty sand 

 
SP-SC – poorly graded sand with clayey sand 

 
MH – elastic silts 

 
ML – inorganic silts with slight plasticity 

 
SC – clayey sands 

 
CL – lean clays 

 
CH – fat clays 

 
OH – organic clays 

 
Ash 
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

Top 0.4' SAND (SW)(soil); grey; moist; medium
dense
Bottom 0.8' fine sandy SILT (ML) (ash); grey;
moist; medium dense; wood chips

SILT with fine sand (ML) (ash); grey; wet; medium
 dense

SILT with fine sand (ML) (ash); grey; wet; medium
 dense

SILT with fine sand (ML) (ash); grey; wet; loose

SILT with fine sand (ML) (ash); grey; wet; medium
 dense; occasional organic matter

SILT with fine sand (ML) (ash); grey; wet; medium
 dense

fine sandy SILT (ML) (ash); grey/ black; wet; loose

SILT with fine sand (ML) (ash); grey/black; wet;
very loose

SILT (ML) (ash); trace fine sand; grey; wet; very
loose

6-8-9

7-6-6

6-6-8

4-3-5

4-6-7-8

6-9-10-12

4-3-3-2

WOH-1-1/12"

WOH

1.2'

1.0'

1.0'

1.1'

1.4'

1.5'

1.4'

1.9'

1.4'

Start using Drilling Mud

Boring Terminated at 22.0' BGS

Water level at least 24 hours after
 piezomenter development: El.
27.9 ft. (NAVD88)

10/29/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

22.0

200,675.44

2,204,779.79

42.0

PZ-101 (on the 2006 Dike)

Rotary Wash

CME 45B (SN 221904)

SPT with Split Spoon

4.0"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

Top 1.0' SAND (SW)(possible soil); grey; moist;
medium dense
Bottom 0.5' SILT with fine sand (ML) (ash); grey;
moist; medium dense; wood chips

SILT with fine sand (ML) (ash); grey; wet; loose

SILT with fine sand (ML) (ash); grey; wet; loose

SILT with fine sand (ML) (ash); grey; wet; medium
 dense

SILT with fine sand (ML) (ash); grey; wet; medium
 dense

SILT with fine sand (ML) (ash); grey; wet; loose

SILT with fine sand (ML) (ash); grey; wet; medium
 dense

SILT (ML) (ash); trace fine sand; black; wet; very
loose

SILT (ML) (ash); grey; wet; very loose

3-5-7

2-3-4

2-2-6

5-5-8

3-7-6-4

2-5-5-11

7-7-5-4

1/12"-1/12"

WOH

1.5'

0.9'

1.1'

1.0'

1.25'

1.8'

1.1'

2.0'

2.2'

Start using Drilling Mud

Wood debris was observed in the
return fluid between 2'-3' BGS

Boring Terminated at 22.0' BGS

Water level at least 24 hours after
 piezometer development: El.
28.5 ft. (NAVD88)

10/29/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

22.0

200,868.15

2,305,186.86

41.4

PZ-102 (on the 2006 Dike)

Rotary Wash

CME 45B (SN 221904)

SPT with Split Spoon

4.0"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

SAND (SW) (dike fill); brown/white; moist; medium
 dense

fine to medium SAND (SP) (dike fill); brown; wet;
medium dense

fine to medium SAND (SP) (dike fill); brown; wet;
medium dense

fine to medium SAND (SP) (dike fill); brown; wet;
medium dense

fine to medium SAND (SP) (dike fill); brown; wet;
dense

fine to medium SAND (SP) (foundation soil);
brown; wet; medium dense

fine to medium SAND (SP) (foundation soil);
brown; wet; loose

fine to medium SAND (SP) (foundation soil);
brown; wet; medium dense

9-6-7

7-13-16

9-12-15

5-8-9

5-15-27

4-6-8

4-5-5

9-9-11

1.4'

1.0'

1.0'

1.0'

0.8'

0.9'

0.6'

0.8'

Start using Drilling Mud

Boring Terminated at 30.0; BGS

Water level at least 24 hours after
 piezometer development: El.
10.5 ft. (NAVD88)

10/30/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

30.0

200,329.16

2,205,784.76

34.3

NEWHA-005-PZ-103 (on the 1984 Dike)

Rotary Wash

CME 45B (SN 221904)

SPT with Split Spoon

4.0"
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

fine to medium SAND (SP) (dike fill); brown;
moist; loose

fine to medium SAND (SP) (dike fill); brown; wet;
medium dense; organic material

fine to medium SAND (SP) (dike fill); brown/grey;
wet; medium dense

fine to medium SAND (SP) (dike fill); grey; wet;
very loose

fine to medium SAND (SP) (dike fill); brown; wet;
dense

fine to medium SAND (SP) (dike fill); brown; wet;
very dense; trace organic material

fine to medium SAND (SP) (possible dike fill);
brown/grey; wet; dense

fine to medium SAND (SP) (foundation soil); dark
brown; wet; medium dense

4-3-5

8-11-15

11-14-15

5-2-2

11-17-29

13-23-34

14-20-22

4-7-10

1.3'

1.0'

0.8'

1.1'

1.0'

1.1'

0.8'

0.9'

Start using Drilling Mud

Boring Terminated at 30.0' BGS

Water level at least 24 hours after
 piezometer development: El. 8.5
ft. (NAVD88)

N=57

11/4/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

30.0

200,008.41

2,304,134.25

32.9

NEWHA-005-PZ-104 (on the 1984 Dike)

Rotary Wash

CME 45B (SN 221904)

SPT with Split Spoon

4.0"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

fine to medium SAND (SP) (dike fill); brown;
moist; medium dense

fine to medium SAND (SP) (dike fill); trace silt
(possible ash); grey; wet; medium dense

fine to medium SAND (SP) (dike fill); grey; wet;
medium dense

fine to medium SAND with silt (SP-SM) (soil and
possble ash); grey; wet; loose

fine to medium SAND with silt (SP-SM) (soil and
possble ash); grey; wet; loose

fine to medium SAND with silt (SP-SM) (soil and
possble ash); brown/grey; wet; loose

SILT with fine to medium sand (ML) (soil and
ash); grey; wet; loose

SILT (ML) (soil and ash); trace fine sand; grey;
wet; very loose

Top 0.4' SILT (ML) (soil and ash); trace fine sand;
grey; wet; loose
Bottom 0.6' fine to medium SAND (SP)
(foundation soil); brown; wet; loose

fine to medium SAND (SP) (foundation soil);
brown, wet; medium dense

3-5-7

12-13-15

5-6-5

3-2-3

2-2-3

2-2-3

2-3-3

1-1-2

1-2-4

6-8-9

1.2'

1.3'

1.1'

0.7'

0.9'

0.7'

1.5'

1.0'

1.0'

0.8'

Start using Drilling Mud

Boring Terminated at 25.0' BGS

Water level at least 24 hours after
 piezometer development: El. 8.5
ft. (NAVD88)

11/3/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

25.0

198,085.02

2,305,518.66

27.7

NEWHA-004-PZ-105 (on the 1971 Dike)

Rotary Wash

CME 45B(SN 221904)

SPT with Split Spoon

4.0"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

fine to medium SAND (SP) (dike fill); brown/black;
 moist; medium dense; large piece of gravel

fine to medium SAND (SP) (dike fill); brown/black;
 wet; medium dense

fine to medium SAND (SP) (dike fill); brown/white;
 wet; medium dense

Top 1.3' fine to medium SAND (SP) (dike fill);
brown; wet; medium dense

Bottom 0.2' SILT with fine to medium sand (ML)
(soil and ash); grey; wet; medium dense

SILT (ML) (soil and ash); trace fine sand; grey;
wet; loose

silty fine to medium SAND (SM) (soil and ash);
grey/brown; wet; very loose

SILT (ML) (soil and ash); grey; wet; very loose

SILT with fine sand (ML) (ash); grey; wet; very
loose; gravel size debris

SILT with fine sand (ML) (ash); grey; wet; very
loose; gravel size debris

Top 1.1' SILT  with fine sand (ML) (ash); grey;
wet; very loose

Bottom 0.4' fine to medium SAND (SP)
(foundation soil); brown/black; wet; very loose;
trace organic matter

4-4-7

6-7-13

8-11-14

7-9-12

3-3-3

2-2-2

1-1-1

1-1-1

1/9"-1/9"

1/12"-3

0.4'

1.0'

0.9'

1.5'

0.8'

1.0'

0.7'

1.1'

0.3'

1.5'

Start using Drilling Mud

Boring Terminated at 25.0' BGS

Water level at least 24 hours after
 piezometer development: El. 8.6
ft. (NAVD88)

11/3/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

25.0

198,414.87

2,304,821.39

27.3

NEWHA-004-PZ-106 (on the 1971 Dike)

Rotary Wash

CME 45B(SN 221904)

SPT with Split Spoon

4.0"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

fine to medium SAND (SP) (dike fill); grey/brown;
moist; loose

fine to medium SAND (SP) (dike fill); brown; wet;
medium dense

fine to medium SAND (SP) (dike fill); brown; wet;
dense; small piece of coal

fine to medium SAND (SP) (dike fill); brown; wet;
dense

fine to medium SAND (SP) (dike fill); brown/grey;
wet; very dense

fine to medium SAND (SP) (possible foundation
soil); trace silt (possible ash); grey; wet; medium
dense

fine to medium SAND (SP) (foundation soil);
white/brown; wet; loose

5-5-5

9-12-17

11-16-20

11-14-20

12-23-35

9-11-17

4-4-6

1.1'

0.9'

0.9'

1.0'

1.0'

1.1'

0.9'

Start using Drilling Mud

Boring Terminated at 25.0' BGS

Wood chips were observed in the
return fluid from 2.5' to 3.5' BGS

Wood chips were observed in the
return fluid from 10' to 13' BGS

Water level at least 24 hours after
 piezometer development: El. 9.1
ft. (NAVD88)

N=58

10/31/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

25.0

198,966.56

2,304,088.68

27.0

NEWHA-004-PZ-107 (on the 1971 Dike)

Rotary Wash

CME 45B(SN 221904)

SPT with Split Spoon

4.0"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

sandy SILT (ML) (ash); grey; moist; medium
dense

sandy SILT (ML) (ash); grey; wet; loose

sandy SILT (ML) (ash); grey; wet; very loose

sandy SILT (ML) (ash); black; wet; very loose

sandy SILT (ML) (ash); grey/black; wet; very loose

sandy SILT (ML) (ash); grey; wet; very loose

2-5-7

4-5-4

2-2-2

2-2-2

2-1-1

1/18"

0.8'

0.6'

1.2'

1.0'

0.6'

1.4'

Start using Drilling Mud

Boring Terminated at 18.0' BGS.
Piezometer was dry at least 24
hours after development.

10/28/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

18.0

198,487.71

2,304,871.17

33.8

PZ-108S (within the 1971 Ash Basin)

Rotary Wash

CME 45B(SN 221904)

SPT with Split Spoon

4.0"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 204 of 468



30

25

20

15

10

5

0

-5

-10

-15

-20

-25

-30

SAMPLING METHOD:

0      10      20      30      40     50

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft)

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft) S
P

T N-Value

R
e

c
o

v
e

ry

Comments

Suite 410

B
lo

w
s

L.V. Sutton Dewatering Design

 fine to medium sandy SILT (ML) (ash); grey; wet;
very loose

 fine to medium sandy SILT (ML) (ash); grey; wet;
very loose; organic material

Top 1.8' fine sandy SILT (ML) (ash); grey; wet;
very loose; organic material

Bottom 0.2' organic CLAY (OH); brown; wet; very
soft

1/12"-1

1-1-1

1-1-1

0.6'

1.5'

2.0'

Start using Drilling Mud

Boring Terminated at 30.0' BGS

See Log for PZ-108S for 0' to 18'
BGS

Water level at least 24 hours after
 piezometer development: El. 9.1
ft. (NAVD88)

10/28/2014

M. Martin, W. Shin

Mid-Atlantic Drilling
William Wiggins

30.0

198,492.19

2,304,861.07

33.8

PZ-108D (within the 1971 Ash Basin)

Rotary Wash

CME 45B(SN 221904)

SPT with Split Spoon

4.0"

Bednarcik Exhibit 11 
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0.8 FT BELOW
GROUND SURFACECEMENT-BENTONITE GROUT

1 INCH DIAMETER
RISER SCH. 40 PVC

BENTONITE SEAL

5 FT

4 FT

BOTTOM CAP/SUMP

NOMINAL
BOREHOLE DIAMETER: 4 INCH

1 FT

5 FT X 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

GRANULAR
BACKFILL (#2 FILTER SAND)

8 INCH DIAMETER
BOLT-LOCKING MANHOLE

LEAN CONCRETE PAD
2 FT X 2 FT (SLOPE TO DRAIN)

LOCKING CAP WITH
EXPANSION PLUG

3 INCH

2 INCH DIAMETER
BOLLARD  (MARKER POST)

17 FT

1 FT

GROUND
SURFACE
ELEVATION
(42.0 FT)
(NAVD 88)

NOTE:

1. THE PIEZOMETER WAS INSTALLED ON THE 2006 DIKE.

PROJECT NO:

FIGURE

PZ-101
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.1

GC5650

NOT TO SCALE

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 
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0.8 FT BELOW
GROUND SURFACECEMENT-BENTONITE GROUT

1 INCH DIAMETER
RISER SCH. 40 PVC

BENTONITE SEAL

5 FT

2 FT

BOTTOM CAP/SUMP

NOMINAL
BOREHOLE DIAMETER: 4 INCH

1 FT

5 FT X 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

GRANULAR
BACKFILL (#2 FILTER SAND)

8 INCH DIAMETER
BOLT-LOCKING MANHOLE

LEAN CONCRETE PAD
2 FT X 2 FT (SLOPE TO DRAIN)

LOCKING CAP WITH
EXPANSION PLUG

5 INCH

2 INCH DIAMETER
BOLLARD  (MARKER POST)

17 FT

1 FT

GROUND
SURFACE
ELEVATION
(41.4 FT)
(NAVD 88)

NOTE:

1. THE PIEZOMETER WAS INSTALLED ON THE 2006 DIKE.

PROJECT NO:

FIGURE

PZ-102
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.2

GC5650

NOT TO SCALE

Bednarcik Exhibit 11 
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Docket No. E-2 Sub. 1219 

Page 207 of 468



0.8 FT BELOW
GROUND SURFACECEMENT-BENTONITE GROUT

1 INCH DIAMETER
RISER SCH. 40 PVC

BENTONITE SEAL

5 FT

10.4 FT

BOTTOM CAP/SUMP

NOMINAL
BOREHOLE DIAMETER: 4 INCH

1.1 FT

5 FT X 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

GRANULAR
BACKFILL (#2 FILTER SAND)

8 INCH DIAMETER
BOLT-LOCKING MANHOLE

LEAN CONCRETE PAD
2 FT X 2 FT (SLOPE TO DRAIN)

LOCKING CAP WITH
EXPANSION PLUG

4 INCH

2 INCH DIAMETER
BOLLARD  (MARKER POST)

25 FT

1 FT

GROUND
SURFACE
ELEVATION
(34.3 FT)
(NAVD 88)

NOTE:

1. THE PIEZOMETER WAS INSTALLED IN GENERAL ACCORDANCE
WITH THE REQUIREMENTS SPECIFIED IN THE APPROVAL OF
INSTALLATION OF INSTRUMENTATION GRANTED BY THE
NORTH CAROLINA DEPARTMENT OF ENVIRONMENTAL AND
NATURAL RESOURCES DATED ON 1 OCTOBER 2014.

PROJECT NO:

FIGURE

NEWHA-005-PZ-103
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.3

GC5650

NOT TO SCALE
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0.8 FT BELOW
GROUND SURFACECEMENT-BENTONITE GROUT

1 INCH DIAMETER
RISER SCH. 40 PVC

BENTONITE SEAL

5 FT

2.1 FT

BOTTOM CAP/SUMP

NOMINAL
BOREHOLE DIAMETER: 4 INCH

1.1 FT

5 FT X 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

GRANULAR
BACKFILL (#2 FILTER SAND)

8 INCH DIAMETER
BOLT-LOCKING MANHOLE

LEAN CONCRETE PAD
2 FT X 2 FT (SLOPE TO DRAIN)

LOCKING CAP WITH
EXPANSION PLUG

4 INCH

2 INCH DIAMETER
BOLLARD  (MARKER POST)

25 FT

1 FT

GROUND
SURFACE
ELEVATION
(32.9 FT)
(NAVD 88)

NOTE:

1. THE PIEZOMETER WAS INSTALLED IN GENERAL ACCORDANCE
WITH THE REQUIREMENTS SPECIFIED IN THE APPROVAL OF
INSTALLATION OF INSTRUMENTATION GRANTED BY THE
NORTH CAROLINA DEPARTMENT OF ENVIRONMENTAL AND
NATURAL RESOURCES DATED ON 1 OCTOBER 2014.

PROJECT NO:

FIGURE

NEWHA-005-PZ-104
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.4

GC5650

NOT TO SCALE
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Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 209 of 468



0.8 FT BELOW
GROUND SURFACECEMENT-BENTONITE GROUT

1 INCH DIAMETER
RISER SCH. 40 PVC

BENTONITE SEAL

5 FT

2.3 FT

BOTTOM CAP/SUMP

NOMINAL
BOREHOLE DIAMETER: 4 INCH

1 FT

5 FT X 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

GRANULAR
BACKFILL (#2 FILTER SAND)

8 INCH DIAMETER
BOLT-LOCKING MANHOLE

LEAN CONCRETE PAD
2 FT X 2 FT (SLOPE TO DRAIN)

LOCKING CAP WITH
EXPANSION PLUG

5 INCH

2 INCH DIAMETER
BOLLARD  (MARKER POST)

20.5 FT

1 FT

GROUND
SURFACE
ELEVATION
(27.7 FT)
(NAVD 88)

PROJECT NO:

FIGURE

NEWHA-004-PZ-105
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.5

GC5650

NOT TO SCALE
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0.8 FT BELOW
GROUND SURFACECEMENT-BENTONITE GROUT

1 INCH DIAMETER
RISER SCH. 40 PVC

BENTONITE SEAL

5 FT

2.1 FT

BOTTOM CAP/SUMP

NOMINAL
BOREHOLE DIAMETER: 4 INCH

1.5 FT

5 FT X 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

GRANULAR
BACKFILL (#2 FILTER SAND)

8 INCH DIAMETER
BOLT-LOCKING MANHOLE

LEAN CONCRETE PAD
2 FT X 2 FT (SLOPE TO DRAIN)

LOCKING CAP WITH
EXPANSION PLUG

5 INCH

2 INCH DIAMETER
BOLLARD  (MARKER POST)

20 FT

1 FT

GROUND
SURFACE
ELEVATION
(27.3 FT)
(NAVD 88)

PROJECT NO:

FIGURE

NEWHA-004-PZ-106
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.6

GC5650

NOT TO SCALE
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0.8 FT BELOW
GROUND SURFACECEMENT-BENTONITE GROUT

1 INCH DIAMETER
RISER SCH. 40 PVC

BENTONITE SEAL

5 FT

3.2 FT

BOTTOM CAP/SUMP

NOMINAL
BOREHOLE DIAMETER: 4 INCH

1 FT

5 FT X 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

GRANULAR
BACKFILL (#2 FILTER SAND)

8 INCH DIAMETER
BOLT-LOCKING MANHOLE

LEAN CONCRETE PAD
2 FT X 2 FT (SLOPE TO DRAIN)

LOCKING CAP WITH
EXPANSION PLUG

3 INCH

2 INCH DIAMETER
BOLLARD  (MARKER POST)

19.5 FT

1 FT

GROUND
SURFACE
ELEVATION
(27.0 FT)
(NAVD 88)

PROJECT NO:

FIGURE

NEWHA-004-PZ-107
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.7

GC5650

NOT TO SCALE
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5 FT

3.6 FT

2 FT

13 FT

LOCKING CAP
WITH EXPANSION PLUG

GROUND SURFACE
ELEVATION
(33.8 FT) (NAVD 88)

CEMENT-BENTONITE GROUT

BENTONITE SEAL

1 INCH DIAMETER
RISER SCH. 40 PVC

GRANULAR
BACKFILL (#2 FILTER SAND)

SLOTTED 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

BOTTOM CAP/SUMP NOMINAL
BOREHOLE
DIAMETER:

4 INCH

1 FT

NOTES:

1. THE PIEZOMETER WAS INSTALLED ON THE INTERNAL ASH
BERM OF THE 1971 ASH BASIN.

2. DUE TO TEMPORARY NATURE, THE PIEZOMETER WAS NOT
COMPLETED WITHIN A CONCRETE PAD AND/OR PROTECTIVE
CASING.

PROJECT NO:

FIGURE

PZ-108S
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.8

GC5650

NOT TO SCALE
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5 FT

3.7 FT

3 FT

25 FT

LOCKING CAP
WITH EXPANSION PLUG

GROUND SURFACE
ELEVATION
(33.8 FT) (NAVD 88)

CEMENT-BENTONITE GROUT

BENTONITE SEAL

1 INCH DIAMETER
RISER SCH. 40 PVC

GRANULAR
BACKFILL (#2 FILTER SAND)

SLOTTED 1 INCH DIAMETER
SCREEN (0.010 INCH SLOT)

BOTTOM CAP/SUMP NOMINAL
BOREHOLE
DIAMETER:

4 INCH

1 FT

NOTES:

1. THE PIEZOMETER WAS INSTALLED ON THE INTERNAL ASH
BERM OF THE 1971 ASH BASIN.

2. DUE TO TEMPORARY NATURE, THE PIEZOMETER WAS NOT
COMPLETED WITHIN A CONCRETE PAD AND/OR PROTECTIVE
CASING.

PROJECT NO:

FIGURE

PZ-108D
AS-BUILT CONSTRUCTION DETAIL

L.V. SUTTON PLANT, WILMINGTON, NC

NOVEMBER 2014
D.9

GC5650

NOT TO SCALE
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0

-5

-10

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING METHOD:

BOREHOLE DIA:

Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

LOCATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 410

L.V. Sutton Dewatering Design

Top SOIL and organic matter
fine sandy SILT (ML) (ash); grey; moist

silty fine SAND (SM) (ash); grey; wet

Water level observed between 3' to 4' BGS

Higher water content in the sample from 6' to 8' BGS. Little sample
recovery

Boring Terminated at 9.0' BGS

11/05/2014

M. Martin, W. Shin

9.0

Lat: 34.2906, Long: -77.9905 (Handheld GPS)

THB-1

Hand Auger

Grab

3"
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0

-5

-10

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING METHOD:

BOREHOLE DIA:

Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

LOCATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 410

L.V. Sutton Dewatering Design

Top SOIL and organic matter
silty fine SAND (SM) (ash); grey; moist

fine sandy SILT (ML) (ash); grey (occasionally black);
moist to wet (wet at bottom)

SILT with fine sand (ML) (ash); grey; wet

Water level observed bwtween 3' to 4' BGS

Higher water content in the sample from 6' to 8' BGS. Little sample
recovery

Boring Terminated at 9.5' BGS

11/05/2014

M. Martin, W. Shin

9.5

Approximately 10 feet Southwest from THB-1

THB-2

Hand Auger

Grab

3"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING METHOD:

BOREHOLE DIA:

Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

LOCATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 410

L.V. Sutton Dewatering Design

Top SOIL and organic matter
silty fine to medium SAND (SM) (ash); grey; moist; brown
fine to medium sand (SP) (soil) at 2.5' BGS

fine sandy SILT (ML) (ash); grey; wet
Water level observed between 3' to 4' BGS

Little to No Sample Recovery below 3.5' BGS

Boring Terminated at 5.0' BGS

11/05/2014

M. Martin, W. Shin

5.0

Lat: 34.2910, Long: -77.9914 (Handheld GPS)

THB-3

Hand Auger

Grab

3"
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-5

-10

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING METHOD:

BOREHOLE DIA:

Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

Page 1 of 1

GC5650

Wilmington, North Carolina

BOREHOLE ID:

LOCATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 410

L.V. Sutton Dewatering Design

Top SOIL and organic matter
fine sandy SILT (ML) (ash); grey; moist

fine sandy SILT (ML) (ash); grey; wet
Water level observed betweeen 3' to 4' BGS

Higher water content and little to no sample recovery between 5.5'-7'
 BGS

Boring Terminated at 7.0' BGS

11/05/2014

M. Martin, W. Shin

7.0

Approximately 10 feet Southwest from THB-3

THB-4

Hand Auger

Grab

3"
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Attachment 1.7 
Geosyntec 2015 March Boring Logs  
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LEGEND FOR SYMBOLS 

Pattern Description 

 

GW – Well graded GRAVEL or 
           Well graded GRAVEL with sand 

 

GP – Poorly graded GRAVEL or 
         Poorly graded GRAVEL with sand 

 

SW – Well graded SAND or 
          Well graded SAND with gravel 

 

SP – Poorly graded SAND or 
        Poorly graded SAND with gravel 

 

SP-SM – Poorly graded SAND with silt or 
               Poorly graded SAND with silt and gravel 

 

SP-SC – Poorly graded SAND with clay or 
              Poorly graded SAND with clay and gravel 

 
SM – Silty SAND or Silty SAND with gravel 

 SC – Clayey SAND or Clayey SAND with gravel 

 

ML – SILT, SILT with sand (or with gravel), or 
          Sandy (or Gravelly) SILT 

 

MH – Elastic SILT,  
           Elastic SILT with sand (or with gravel), or 
           Sandy (or Gravelly) elastic SILT 

 

CL – Lean CLAY, 
         Lean CLAY with sand (or with gravel), or 
         Sandy (or Gravelly) lean CLAY 

 

CH – Fat CLAY, 
         Fat CLAY with sand (or with gravel), or 
         Sandy (or Gravelly) fat CLAY 

 
OL – Organic SILT or CLAY with low plasticity 

 

OH – Organic SILT or CLAY with medium to  
          high plasticity 

 Ash 

 
Topsoil 

 
Well Screen 

 
Grout 

 
Bentonite 

 
Granular Backfill 

    PVC Riser 

 

 

 

 

        MOSITURE CONTENT DEFINITIONS 

Dry 
Absence of moisture, 

dusty, dry to the touch 

Moist Damp but no visible water 

Wet 
Visible free water, from 

below water table 

 

RELATIVE DENSITY 

Sands, 
Gravels, 

Non-plastic 
Silts 

Blows/Foot 
(N-Value) 

Very Loose  0-4 

Loose  5-10 

Medium 
Dense 

 11-30 

Dense   31-50 

Very Dense  > 50 

 

                           CONSISTENCY 

Silts & Clays 
Blows/Foot 
(N-Value) 

Very Soft  0-2 

Soft  3-4 

Medium Stiff  5-8 

Stiff  9-15 

Very Stiff  16-30 

Hard  31-50 

Very Hard  > 50 

 

 

PROJECT NO: GC5770  April 2015

FIGURE 

1.7.1

SOIL CLASSIFICATION AND LOG KEY

                                                                                                                                                            

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 220 of 468



Start using drilling mud at
begining of boring

Trace organic wood was
observed at 4.9 ft bgs

1-2-1

1-1-1

5-6-7

4-3-5

5-7-7

8-7-10

0.9

1.5

1.1

0.9

1.0

0.9

SILT (ML) (Ash); gray; wet; very loose

SILT (ML) (Ash); gray; wet; very loose

Top 0.5': Silty SAND (SM) (Ash and Surficial Aquifer);
gray; wet; medium dense

Bottom 0.6': fine to medium grained SAND (SP)
(Surficial Aquifer); brown and gray; wet; medium
dense

Top 0.75': fine to medium grained SAND (SP) (Surficial
Aquifer); gray and tan; wet; loose

Bottom 0.15': fine to medium grained SAND (SP)
(Surficial Aquifer); tan and brown; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer);
gray and tan; wet; medium dense

Fine to coarse grained SAND (SP) (Surficial Aquifer);
gray and tan; wet; medium dense

Grout

Bentonite
seal

(Continued Next Page)

Well
Construction

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: PT-2 (within the 1971 Basin)

BOREHOLE DIA: 4"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/11/2015
NORTHING: 198428 (Hand-held GPS)
EASTING: 2306217 (Hand-held GPS)
GROUND ELEVATION: 33 ft (NAVD88)  (Approximate)

All depths referenced to ground surface.

Total Depth: 40.3 ft bgs

Page 1 of 2

Geosyntec Consultants
1300 South Mint Street #410
Charlotte, NC 28203
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Gravel=0.0%, Sand=94.2%,
FC=5.8%, Silt=5.6%,
Clay=0.2%

Gravel was observed at 38.5
ft bgs

10-15-18

6-6-7

1.1

0.8

Fine to coarse grained SAND with clay; (SP-SC)
(Surficial Aquifer); gray and tan; wet; dense

Fine to coarse grained SAND (SP) (Surficial Aquifer);
gray and tan; wet; medium dense

End of Boring  at 40.3 feet bgs.

Filter
Pack
(Sand)

Screen

Well
Construction

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: PT-2 (within the 1971 Basin)

BOREHOLE DIA: 4"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/11/2015
NORTHING: 198428 (Hand-held GPS)
EASTING: 2306217 (Hand-held GPS)
GROUND ELEVATION: 33 ft (NAVD88)  (Approximate)

All depths referenced to ground surface.

Total Depth: 40.3 ft bgs

Page 2 of 2

Geosyntec Consultants
1300 South Mint Street #410
Charlotte, NC 28203

E
le

v.
(f

t,
N

A
V

D
88

)

0

-5

D
ep

th
(f

t)

-35

-40

Comments

S
P

T
B

lo
w

s

N-Value

10 20 30 400 50

R
ec

ov
er

y 
(f

t)

P
at

te
rn

Lithologic Description

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 222 of 468



Start using drilling mud at
begining of boring

2-1-2

2-1-1

4-6-6

3-3-5

7-8-8

10-9-9

1.0

1.5

1.0

1.0

1.1

1.1

SILT some gravel; (ML) (Ash); black; wet; very loose

SILT (ML) (Ash); black to gray; wet; very loose

Top 0.2': SILT (ML) (Ash); gray; wet; medium dense
Bottom 0.8': fine to medium grained SAND (SP)
(Surficial Aquifer); black to tan; wet; medium dense

Fine to medium grained SAND (SP) (Surficial Aquifer);
tan; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer);
tan; wet; medium dense

Fine to medium grained SAND (SP) (Surficial Aquifer);
tan; wet; medium dense

Grout

(Continued Next Page)

Well
Construction

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Michael Martin
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: PT-3 (within the 1971 Basin)

BOREHOLE DIA: 6"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/9/2015
NORTHING: 198435 (Hand-held GPS)
EASTING: 2306226 (Hand-held GPS)
GROUND ELEVATION: 33 ft (NAVD88)  (Approximate)

All depths referenced to ground surface.

Total Depth: 70 ft bgs

Page 1 of 3

Geosyntec Consultants
1300 South Mint Street #410
Charlotte, NC 28203
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Grout between 41' and 53'
bgs may contain cave-in
native soils (predominantly
sand)

FC=2.2%

Gravel=0.0%, Sand=93.3%,
FC=6.7%, Silt=6.3%,
Clay=0.4%

FC=2.6%

10-18-20

6-5-5

5-4-5

4-3-4

3-1-2

2-1-1

1-2-1

2-3-5

6-5-5

1.0

0.7

0.8

0.5

0.5

0.4

0.9

0.5

0.9

Fine to coarse grained SAND (SP) (Surficial Aquifer);
gray to tan; wet; dense

Fine to coarse grained SAND (SP) (Surficial Aquifer);
gray and tan; wet; loose

Fine to coarse grained SAND (SP) (Surficial Aquifer);
tan and orange; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer);
gray and tan; wet; loose

Fine to medium grained SAND (SP) (Possible Surficial
Aquifer); gray and tan; wet; very loose

SAND with clay; (SP-SC) (Possible Surficial Aquifer);
gray and tan; wet; very loose

Fine to medium grained SAND (SP) (Possible Surficial
Aquifer); gray to tan; wet; very loose

Fine to medium grained SAND (SP) (Possible Surficial
Aquifer); orange and brown; wet; loose

Fine to medium grained SAND (SP) (Possible Surficial
Aquifer); orange; wet; loose

Bentonite
seal

(Continued Next Page)

Well
Construction

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Michael Martin
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: PT-3 (within the 1971 Basin)

BOREHOLE DIA: 6"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/9/2015
NORTHING: 198435 (Hand-held GPS)
EASTING: 2306226 (Hand-held GPS)
GROUND ELEVATION: 33 ft (NAVD88)  (Approximate)

All depths referenced to ground surface.

Total Depth: 70 ft bgs
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Geosyntec Consultants
1300 South Mint Street #410
Charlotte, NC 28203
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Gravel=0.3%, Sand=87.9%,
FC=11.8%, Silt=7.1%,
Clay=4.7%

7-9-10

4-6-7

0.8

1.0

Fine to coarse grained SAND (SP) (Possible Surficial
Aquifer); orange and gray; wet; medium dense

SAND with clay; (SP-SC) (Peedee Aquifer); gray; wet;
medium dense

End of Boring  at 70.0 feet bgs.

Filter
Pack
(Sand)
Screen

Well
Construction

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Michael Martin
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: PT-3 (within the 1971 Basin)

BOREHOLE DIA: 6"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/9/2015
NORTHING: 198435 (Hand-held GPS)
EASTING: 2306226 (Hand-held GPS)
GROUND ELEVATION: 33 ft (NAVD88)  (Approximate)

All depths referenced to ground surface.

Total Depth: 70 ft bgs
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MC=24.0%

Start using drilling mud at
5.5 ft bgs

Water level was measured
to be at 12 ft bgs at the end
of boring

Gravel=0.0%, Sand=0.6%,
FC=99.4%, Silt=27.5%,
Clay=71.9%; LL=147,
PL=66, PI=81; SG=2.513
MC=102.6%; Gravel=1.1%,
Sand=1.8%, FC=97.1%,
Silt=30.5%, Clay=66.6%;
LL=90, PL=48, PI=42

2-4-3

6-9-8-9

5-8-12-15

3-4-5-5

2-2-2

1-1-1

WOH-1-WOH

WOH-WOH-2

4-9-15

1.4

1.6

1.4

1.5

1.1

1.4

1.5

1.5

1.3

0.3

Top 0.2': TOPSOIL; black; moist; medium stiff
Bottom 1.2': Lean CLAY (CL) (Ash and Fill); black and brown; moist; medium
stiff

Top 0.8': Clayey SAND (SC) (Ash and Fill); black and brown; moist; medium
dense

Bottom 0.8': SILT (ML) (Ash); black; moist; medium dense

SILT (ML) (Ash); black; moist; medium dense

SILT (ML) (Ash); black; wet; loose

SILT (ML) (Ash); black; wet; very loose

SILT (ML) (Ash); black; wet; very loose

SILT (ML) (Ash); black; wet; very loose

Elastic SILT (MH) (Possible Fill); black; wet; very soft

Elastic SILT (MH) (Possible Fill); Shelby Tube (25 to 26.3 ft bgs)

SAND with silt; (SP-SM) (Ash and Fill); black; wet; medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: R. Warrier/M. Erten
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-12

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/6/2015
NORTHING: 199189.79
EASTING: 2304359.62
GROUND ELEVATION: 33.4 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs
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Gravel=0.0%, Sand=94.7%,
FC=5.3%; SG=2.713

FC=39.0%; LL=30, PL=14,
PI=16

Gravel=0.2%, Sand=93.5%,
FC=6.3%

4-6-8

9-15-17

14-15-17

10-11-10

14-9-10

5-2-3

8-8-9

7-7-9

7-7-9

1.0

1.3

1.3

1.2

1.0

0.5

0.6

0.5

0.8

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); brown; wet;
medium dense

Fine to medium grained SAND (SP) (Possible Peedee Aquifer); gray and tan;
wet; dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
dense

Fine to medium grained SAND with clay; (SP-SC) (Peedee Aquifer); greenish
gray; wet; medium dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
medium dense

Clayey SAND (SC) (Peedee Aquifer); greenish gray; wet; loose

Fine to coarse grained SAND with gravel; (SP) (Peedee Aquifer); greenish
gray; wet; medium dense

Fine to coarse grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
medium dense

SAND with clay; (SP-SC) (Peedee Aquifer); greenish gray; wet; medium
dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: R. Warrier/M. Erten
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-12

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/6/2015
NORTHING: 199189.79
EASTING: 2304359.62
GROUND ELEVATION: 33.4 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs
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FC=7.0%

Sand was observed at the
bottom of the Shelby Tube

Gravel=0.2%, Sand=82.2%,
FC=17.6%, Silt=11.9%,
Clay=5.7%; LL=NP, PL=NP,
PI=NP

Blow Count (N-Value)=80

2-1-2

3-5-6

12-12-13

31-37-43

50/4"

12-11-16

8-7-12

0.2

1.0

1.0

1.2

1.2

0.3

1.4

1.5

SAND with clay; (SP-SC) (Peedee Aquifer); dark gray; wet; very loose

Shelby Tube (65 to 66 ft bgs)

Clayey SAND (SC) (Peedee Aquifer); gray and brown; wet; medium dense

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; medium dense

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; very dense

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; very dense

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; medium dense

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: R. Warrier/M. Erten
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-12

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/6/2015
NORTHING: 199189.79
EASTING: 2304359.62
GROUND ELEVATION: 33.4 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs
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Gravel=0.0%, Sand=69.7%,
FC=30.3%, Silt=22.2%,
Clay=8.1%; LL=NP, PL=NP,
PI=NP; SG=-2.72511-7-7

8-10-12

1.5

1.5

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; medium dense
(continued)

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; medium dense

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; medium dense

End of Boring  at 100.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: R. Warrier/M. Erten
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-12

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/6/2015
NORTHING: 199189.79
EASTING: 2304359.62
GROUND ELEVATION: 33.4 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs
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MC=38.1%

Organic wood found in the
split spoon at 7.7 ft bgs
Start using drilling mud at
8.5 ft bgs

2-4-5-6

5-5-5-6

3-4-3-3

2-1-2-2

1-2-1

1-1-1

1-2-1

1-1-WOH

3-7-10

2.0

2.0

2.0

1.6

0.9

1.2

1.4

1.0

1.2

TOPSOIL; brown; dry; stiff
SILT (ML) (Ash); black and gray; dry; loose

SILT (ML) (Ash); black; dry; loose

SILT (ML) (Ash); black; dry; loose

SILT (ML) (Ash); black; dry; very loose

SILT (ML) (Ash); dark gray; wet; very loose

SILT (ML) (Ash); dark gray; wet; very loose

SILT (ML) (Ash); dark gray; wet; very loose

SILT (ML) (Ash); dark gray; wet; very loose

Top 0.3': Sandy SILT (ML) (Ash and Fill); dark gray; wet; medium dense
Bottom 0.9': fine to coarse grained SAND (SP) (Ash and Fill); gray; wet;
medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: SPT-13

BOREHOLE DIA: 4"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/5/2015
NORTHING: 198345.9
EASTING: 2305184.23
GROUND ELEVATION: 33.5 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 85 ft bgs
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Gravel=0.0%, Sand=95.2%,
FC=4.8%; SG=2.668

Clay was observed in the
shoe of the sample

Gravel=0.0%, Sand=7.0%,
FC=93.0%, Silt=36.0%,
Clay=57.0%; LL=50, PL=24,
PI=26; SG=2.701

Gravel=0.0%, Sand=95.7%,
FC=4.3%, Silt=3.3%,
Clay=1.0%; LL=NP, PL=NP,
PI=NP

3-4-4

9-8-12

7-6-8

8-11-12

4-5-2

2-4-6

1-1-1

1.1

1.1

1.3

1.1

1.2

0.0

2.0

1.0

0.5

0.5

Fine to coarse grained SAND (SP) (Possible Ash and Fill); brown and black;
wet; loose

Fine to coarse grained SAND (SP) (Surficial Aquifer); gray; wet; medium
dense

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); greenish
gray and tan; wet; medium dense

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); light gray
and tan; wet; medium dense

Fine to coarse grained SAND (SP) (Possible Surficial Aquifer); light greenish
gray; wet; loose

Lean CLAY (CL) (Possible Peedee Confining Unit); reddish brown; wet
Shelby Tube (50 to 52 ft bgs)

Fat CLAY (CH) (Peedee Confining Unit); Shelby Tube (52 to 54 ft bgs)

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
loose

Shelby Tube (55.5 to 56 ft bgs)

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray and
dark gray; wet; very loose

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: SPT-13

BOREHOLE DIA: 4"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/5/2015
NORTHING: 198345.9
EASTING: 2305184.23
GROUND ELEVATION: 33.5 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 85 ft bgs
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Lost drilling fluid at 62 ft bgs
until the end of boring

Gravel=0.1%, Sand=85.6%,
FC=14.3%; LL=NP, PL=NP,
PI=NP

Blow Count (N-Value)=63

3-3-4

3-3-5

10-13-29

10-14-20

11-17-46

0.8

0.9

0.9

1.5

1.3

Fine to coarse grained SAND (SP) (Peedee Aquifer); greenish gray and
brown; wet; loose

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; loose

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; dense

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; dense

Clayey SAND (SC) (Peedee Aquifer); dark gray; wet; very dense

End of Boring  at 85.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: SPT-13

BOREHOLE DIA: 4"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/5/2015
NORTHING: 198345.9
EASTING: 2305184.23
GROUND ELEVATION: 33.5 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 85 ft bgs
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MC=35.8%

Start using drilling mud at 6
ft bgs

Water level was measured
to be at 8 ft bgs at the end
of boring

Gravel=0.0%, Sand=95.0%,
FC=5.0%

4-3-2-4

2-2-3-2

2-2-2-2

2-2-1-2

3-2-2-2

WOH-1-1

3-3-5

3-5-8

9-13-16

1.9

1.3

1.5

1.3

1.8

0.7

0.6

0.6

1.3

SILT (ML) (Ash); dark gray; moist; loose

SILT (ML) (Ash); dark gray; moist; loose

SILT (ML) (Ash); dark gray; moist; very loose

SILT (ML) (Ash); dark gray; wet; very loose

SILT (ML) (Ash); dark gray; wet; very loose

SILT (ML) (Ash); dark gray; wet; very loose

Silty SAND (SM) (Ash and Fill); brown and tan; wet; loose

Fine to medium grained SAND trace silt; (SP) (Ash and Fill); gray; wet;
medium dense

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); gray; wet;
medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Rohit Warrier
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-14

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/4/2015
NORTHING: 198316.06
EASTING: 2306206.33
GROUND ELEVATION: 32.8 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs
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Gravel=0.4%, Sand=96.6%,
FC=3.0%

Gravel=0.0%, Sand=4.6%,
FC=95.4%, Silt=57.3%,
Clay=38.1%; LL=54, PL=24,
PI=30

Organic peat layer of wood
was observed in the split
spoon between 55.7-56 bgs

6-10-13

10-10-11

6-6-11

6-5-5

5-10-15

WOH-WOH-
WOH

1-3-3

8-15-11

0.7

0.7

0.8

0.8

0.7

1.5

0.5

1.3

1.0

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); gray; wet;
medium dense

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); gray; wet;
medium dense

Fine to coarse grained SAND (SP) (Possible Surficial Aquifer); dark greenish
gray; wet; medium dense

Fine to coarse grained SAND (SP) (Possible Surficial Aquifer); dark greenish
gray and dark gray; wet; loose

Fine to coarse grained SAND (SP) (Possible Surficial Aquifer); dark gray;
wet; medium dense

Fat CLAY (CH) (Peedee Confining Unit); dark gray; wet; very soft

Shelby tube (52.5 to 53.0 ft bgs)

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
loose

Clayey SAND (SC) (Peedee Aquifer); greenish gray and dark gray; wet;
medium dense

Clayey SAND (SC) (Possible Peedee Aquifer); greenish gray; wet; very stiff

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Rohit Warrier
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-14

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/4/2015
NORTHING: 198316.06
EASTING: 2306206.33
GROUND ELEVATION: 32.8 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs
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Gravel=0.2%, Sand=95.1%,
FC=4.7%

Driller indicated 6" of
cemented sand at 81 ft bgs

Gravel=0.0%, Sand=79.8%,
FC=20.2%; LL=NP, PL=NP,
PI=NP; SG=2.695

18-15-16

13-13-18

6-11-10

6-5-8

11-14-16

13-21-25

21-24-21

0.8

0.8

0.8

1.1

1.3

1.3

1.1

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray and
dark gray; wet; dense

Fine to coarse grained SAND (SP) (Peedee Aquifer); gray; wet; dense

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; medium
dense

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; medium
dense

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; medium
dense

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; dense

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Rohit Warrier
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-14

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/4/2015
NORTHING: 198316.06
EASTING: 2306206.33
GROUND ELEVATION: 32.8 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs
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Blow Count (N-Value)=56

18-24-32

12-12-9

1.5

1.5

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; very dense

Clayey SAND (SC) (Peedee Aquifer); dark greenish gray; wet; medium
dense

End of Boring  at 100.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Rohit Warrier
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: SPT-14

BOREHOLE DIA: 4"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/4/2015
NORTHING: 198316.06
EASTING: 2306206.33
GROUND ELEVATION: 32.8 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 100 ft bgs

Page 4 of 4

Geosyntec Consultants
1300 South Mint Street #410
Charlotte, NC 28203

E
le

v.
(f

t,
N

A
V

D
88

)

-60

-65

D
ep

th
(f

t)

-95

-100

Comments

S
P

T
B

lo
w

s

N-Value

10 20 30 400 50

R
ec

ov
er

y 
(f

t)

P
at

te
rn

Lithologic Description

>>

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 236 of 468



Attachment 1.8 
Geosyntec 2014 July Boring Logs (LOLA 

Investigation)  
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Legend for Soil Classification Symbols 

Pattern Description 

 
SP – poorly graded sands 

 
SW – well graded sands 

 
GP – poorly graded gravels 

 
GW – well graded gravels 

 
SM – silty sands 

 
SP-SM – poorly graded sand with silty sand 

 
SP-SC – poorly graded sand with clayey sand

 
MH – elastic silts 

 
ML – inorganic silts with slight plasticity 

 
SC – clayey sands 

 
CL – lean clays 

 
CH – fat clays 

 
OH – organic clays 

 
Sand and CCR Mixture 

 
CCR 
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-1 (3-4)
20140630 (submitted)

Collected SS-F-DPT-1 (7-8)
20140630 (submitted)

60%

60%

90%

25%

Tan medium SAND (SP), with trace roots and
trace CCRs

Very fine gray CCRs, saturated

Very fine gray to tan CCRs, saturated

Fine to medium tan SAND (SP), saturated

06/30/14

Rachel Donahue

SAEDACCO
Will Keyes

16

196875.5

2306640.9

11.9

F-DPT-1

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-2 (3-4)
20140630

Collected SS-F-DPT-2 (7-8)
20140630

30%

50%

25%

Medium to fine brown to gray and orange well
graded SAND (SW), trace black specks

Fine orange to tan SAND (SW), trace black
specks, saturated

06/30/14

Rachel Donahue

SAEDACCO
Will Keyes

12

197079.5

2306716.4

14.2

F-DPT-2

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-3 (1.5-2.5)
20140630 (submitted)

Collected SS-F-DPT-3 (5-6)
20140630 (submitted)

75%

100%

75%

Medium brown to tan SAND (SP), dry, trace black
specks

Medium brown to tan SAND (SP), saturated, trace
 black specks

CCRs, saturated

Medium tan SAND (SP), saturated, trace black
specks

06/30/14

Rachel Donahue

SAEDACCO
Will Keyes

12

197022.7

2306385.9

10.3

F-DPT-3

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-4 (2-3)
20140701

Collected SS-F-DPT-4 (7-8)
20140701

Collected SS-F-DPT-4 (18-20)
20140701 (submitted)

70%

75%

75%

60%

75%

Dark gray medium silty SAND (SM) with a silt
layer at 3 ft bgs, some roots, damp

Medium to dark gray medium SAND and CCR
mixture, saturated, layer of hard silt at 6.5 ft bgs

Light gray medium SAND (SP), trace black specs,
 saturated

Dark brown medium silty SAND (SM), saturated

Dark brown medium silty SAND (SM), saturated,
becoming lighter color with depth

Gray medium SAND (SP), saturated

Gray medium SAND (SP), saturated, transitions to
 dark gray organic silt layer

07/01/14

Rachel Donahue

SAEDACCO
Will Keyes

20

196505.8

2305220.2

8.7

F-DPT-4

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-5 (2-4) 
20140701 and MS and MSD 
(submitted)

Collected SS-F-DPT-5 (6-8) 
20140701 and duplicate SS-
F-DPT-5 (6-8) 20140701 
(submitted)

75%

100%

0%

50%

60%

Very fine gray black silty material, possibly CCR's,
 some areas have a sheen

Very fine gray black silty material, possibly CCR's,
 some areas have a sheen, saturated

No recovery

fine to medium gray SAND (SP) with staining of
core at top of core

Medium brown SAND (SP) with some silt

Fine to medium light tan SAND (SP)

07/01/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197182.6

2305313.3

9.7

F-DPT-5

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-6 (3-4)
20140701

Collected SS-F-DPT-6 (8-9)
20140701

100%

40%

100%

100%

100%

Fine tan and orange SAND (SP) with some gray
silt (possibly CCRs) and trace organics (roots)

Gray CCRs, saturated

Dark brown medium SAND and CCR mixture

Medium to dark brown silty SAND (SM), saturated

07/01/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197155.9

2305004.4

10.9

F-DPT-6

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-7 (3-4)
20140701 (submitted)

Collected SS-F-DPT-7 (7-8)
20140701 (submitted)

Collected SS-F-DPT-7 (15-16)
20140701 (submitted)

100%

75%

75%

75%

60%

Medium brown SAND (SP) with some gray silty
material (possibly CCRs)

Light to dark gray CCRs, compact, saturated

Medium brown silty SAND (SM), trace black
specks

Dark brown silty SAND (SM)

Medium brown SAND (SP), some brown silt

07/01/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197035.6

2305560.4

9.0

F-DPT-7

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-8 (3-4)
20140701

Collected SS-F-DPT-8 (3-4)
20140701

Drill bit got stuck during drilling and
 core between 16 and 20 ft bgs
was unable to be recovered.

50%

75%

80%

60%

0%

Fine to medium tan and gray SAND (SP) with
gray silty material (possibly CCRs)

Gray fine SAND (SP) with CCRs, saturated

Gray fine CCRs

Gray medium SAND (SP) with black staining

Medium brown SAND and CCR mixture,
transitioning to dark brown silty SAND (SM) at 10
ft bgs

Fine tan SAND (SP), saturated, trace black
specks

07/01/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197251.1

2305892.6

9.9

F-DPT-8

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-9 (1-2)
20140701

Collected SS-F-DPT-9 (3-4)
20140701

100%

75%

100%

50%

30%

75%

Dark brown SAND and CCR mixture

Dark brown SAND and CCR mixture, saturated

Fine to medium tan SAND (SP), saturated, some
black specks

Brown SAND and CCR mixture

Fine tan SAND (SP), saturated

07/01/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197173.0

2306258.2

10.0

F-DPT-9

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-10 (3-4)
20140702

Collected SS-F-DPT-10 (8-9)
20140702

100%

50%

100%

25%

50%

50%

Very fine gray sand and CCR mixture, dry

Very fine gray SAND and CCR mixture, saturated

Very fine gray SAND and CCR mixture, saturated

Gray coarse SAND and CCR mixture, saturated

Fine to medium tan SAND (SP) transitioning to
brown, saturated

Fine to medium tan SAND (SP), saturated

07/02/14

Rachel Donahue

SAEDACCO
Will Keyes

24

197915.9

2305065.0

13.2

F-DPT-10

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-11 (7-8)
20140702 (sumbitted)

Collected SS-F-DPT-11 (7-8)
20140702 (submitted)

100%

50%

50%

50%

50%

Fine orange to gray SAND and CCR mixture

fine orange SAND and CCR mixture, damp

fine orange SAND and CCR mixture, saturated

Medium brown SAND (SP), saturated

Medium brown SAND (SP), saturated, trace black
specks

07/02/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197706.3

2305633.3

15.0

F-DPT-11

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 249 of 468



0

-5

-10

-15

-20

10

5

0

-5

SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

No samples collected during
drilling

100%

25%

50%

50%

75%

Dark brown silty SAND (SM), topsoil

Fine tan SAND (SP)

Fine orange SAND (SP)

Fine orange SAND (SP), moist

Fine tan SAND (SP), saturated, trace black
specks

07/02/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197519.4

2305959.0

11.4

F-DPT-12

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

No samples collected during
drilling

50%

50%

20%

Possible CCRs
Medium tan and brown SAND (SP) with some
staining, moist

Medium brown SAND (SP) transitioning to tan
SAND (SP) with depth, saturated

Medium tan SAND (SP), saturated

07/02/14

Rachel Donahue

SAEDACCO
Will Keyes

12

196602.1

2306104.6

7.5

F-DPT-13

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

Collected SS-F-DPT-14 (3-4)
20140702 (submitted)

Collected SS-F-DPT-14 (7-8)
20140702 (submitted)

100%

50%

50%

50%

50%

CCRs

CCRs, saturated

Coarse gray SAND and CCR mixture, saturated

Medium dark brown SAND (SP), saturated

Medium gray SAND (SP), transitioning to dark
gray SAND (SP) with depth, saturated

07/02/14

Rachel Donahue

SAEDACCO
Will Keyes

20

197495.7

2305270.0

12.5

F-DPT-14

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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SAMPLING METHOD:

All depths referenced to ground surface.

1300 South Mint Street

Charlotte, NC 28203

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME:

PROJECT NO:

BORING DATE:

GEOSYNTEC REPRESENTATIVE:

DRILLING CONTRACTOR:

DRILLER NAME:

DRILLING METHOD:

RIG TYPE:

BOREHOLE DIA:

Elev.
Lithologic Description

SITE LOCATION:

Total Depth:

P
a
tt
e
rn

(ft

Page 1 of 1

GC5592

Wilmington, North Carolina

BOREHOLE ID:

NORTHING:

EASTING:

GROUND ELEVATION:

Depth

(ft)

R
e

c
o

v
e

ry

Comments

Suite 110

L.V. Sutton Steam Plant

Well Construction Details

NAVD88)

No samples collected during
drilling

100%

75%

75%

75%

Fine gray SAND and CCR mixture

Coarse gray SAND and CCR mixture, saturated

Medium tan SAND (SP), saturated

Dark brown and black coarse SAND and CCR
mixture, iridescent sheen, saturated

Medium brown SAND (SP), transitioning to tan
SAND (SP), saturated

07/02/14

Rachel Donahue

SAEDACCO
Will Keyes

16

196723.8

2305805.9

7.3

F-DPT-15

Direct Push Technology

Geoprobe 7822DT

Direct Push Technology

2"
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Geosyntec 2015 March Boring Logs (LOLA 

Investigation)  
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LEGEND FOR SYMBOLS 

Pattern Description 

 

GW – Well graded GRAVEL or 
           Well graded GRAVEL with sand 

 

GP – Poorly graded GRAVEL or 
         Poorly graded GRAVEL with sand 

 

SW – Well graded SAND or 
          Well graded SAND with gravel 

 

SP – Poorly graded SAND or 
        Poorly graded SAND with gravel 

 

SP-SM – Poorly graded SAND with silt or 
               Poorly graded SAND with silt and gravel 

 

SP-SC – Poorly graded SAND with clay or 
              Poorly graded SAND with clay and gravel 

 
SM – Silty SAND or Silty SAND with gravel 

 SC – Clayey SAND or Clayey SAND with gravel 

 

ML – SILT, SILT with sand (or with gravel), or 
          Sandy (or Gravelly) SILT 

 

MH – Elastic SILT,  
           Elastic SILT with sand (or with gravel), or 
           Sandy (or Gravelly) elastic SILT 

 

CL – Lean CLAY, 
         Lean CLAY with sand (or with gravel), or 
         Sandy (or Gravelly) lean CLAY 

 

CH – Fat CLAY, 
         Fat CLAY with sand (or with gravel), or 
         Sandy (or Gravelly) fat CLAY 

 
OL – Organic SILT or CLAY with low plasticity 

 

OH – Organic SILT or CLAY with medium to  
          high plasticity 

 Ash 

 
Topsoil 

 
Well Screen 

 
Grout 

 
Bentonite 

 
Granular Backfill 

    PVC Riser 

 

 

 

 

        MOSITURE CONTENT DEFINITIONS 

Dry 
Absence of moisture, 

dusty, dry to the touch 

Moist Damp but no visible water 

Wet 
Visible free water, from 

below water table 

 

RELATIVE DENSITY 

Sands, 
Gravels, 

Non-plastic 
Silts 

Blows/Foot 
(N-Value) 

Very Loose  0-4 

Loose  5-10 

Medium 
Dense 

 11-30 

Dense   31-50 

Very Dense  > 50 

 

                           CONSISTENCY 

Silts & Clays 
Blows/Foot 
(N-Value) 

Very Soft  0-2 

Soft  3-4 

Medium Stiff  5-8 

Stiff  9-15 

Very Stiff  16-30 

Hard  31-50 

Very Hard  > 50 

 

 

PROJECT NO: GC5770  April 2015

FIGURE 

1.7.1

SOIL CLASSIFICATION AND LOG KEY

                                                                                                                                                            

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 255 of 468



MC=24.1%; Gravel=1.4%,
Sand=55.9%, FC=42.7%;
SG=2.418
Water level was measured
to be at 4.5 ft bgs at the end
of boring
Start using drilling mud at 6
ft bgs

Gravel=0.2%, Sand=96.7%,
FC=3.1%; SG=2.693

4-7-7-7

6-7-8-8

6-8-10-8

5-4-3-4

2-3-6

4-6-8

6-7-7

5-8-10

9-9-9

2.0

2.0

1.7

1.7

1.3

0.8

0.8

0.8

1.0

CONCRETE

Sandy SILT (ML) (Ash and Fill); gray; moist; medium dense

Silty SAND (SM) (Ash and Fill); gray; moist; medium dense

Silty SAND (SM) (Ash and Fill); gray; moist; medium dense

Sandy SILT (ML) (Ash and Fill); gray; wet; loose

Sandy SILT (ML) (Ash and Fill); gray; wet; loose

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); reddish
brown; wet; medium dense

Fine to medium grained SAND (SP) (Surficial Aquifer); brown; wet; medium
dense

Fine to medium grained SAND (SP) (Surficial Aquifer); brown and gray; wet;
medium dense

Fine to medium grained SAND (SP) (Surficial Aquifer); light gray; wet;
medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE:
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: LO-SPT-1

BOREHOLE DIA: 3"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

EASTING: 2305008.19
NORTHING: 196830.72

DRILLING METHOD: Mud Rotary

GROUND ELEVATION: 13 ft (NAVD88)

BORING DATE: 3/10/2015

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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1300 South Mint Street #410
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FC=2.4%

5-6-7

4-4-6

3-3-4

4-6-8

5-5-7

4-4-7

8-8-14

1.0

0.8

0.8

0.8

0.8

0.8

1.0

Fine to medium grained SAND (SP) (Surficial Aquifer); light gray and tan;
wet; medium dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
loose

Fine to medium grained SAND (SP) (Peedee Aquifer); light greenish gray;
wet; loose

Fine to medium grained SAND (SP) (Peedee Aquifer); light greenish gray;
wet; medium dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
medium dense

Fine to coarse grained SAND (SP) (Peedee Aquifer); dark gray; wet; medium
dense

Clayey SAND (SC) (Peedee Aquifer); greenish gray; wet; medium dense

End of Boring  at 50.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE:
DRILLING CONTRACTOR: ConeTec
DRILLER NAME: David White

BOREHOLE ID: LO-SPT-1

BOREHOLE DIA: 3"
RIG TYPE: CME 55LC Track Rig (Serial # 331145)

SAMPLING METHOD: SPT with Split Spoon

EASTING: 2305008.19
NORTHING: 196830.72

DRILLING METHOD: Mud Rotary

GROUND ELEVATION: 13 ft (NAVD88)

BORING DATE: 3/10/2015

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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Start using drilling mud after
2.5 ft bgs

Water level was measured
to be 5.4 ft bgs at the end of
boring
Gravel=0.8%, Sand=72.2%,
FC=27.0%

Organic wood found in split
spoon at 10 ft bgs

Gravel=0.0%, Sand=98.0%,
FC=2.0%

3-5-8

7-9-8

5-6-5

2-2-1

3-4-6

4-5-6

3-5-6

6-9-9

1.4

1.1

1.0

1.3

0.8

0.7

0.7

0.9

CONCRETE
TOPSOIL; light brown; moist; stiff

Sandy SILT (ML) (Ash and Fill); gray; moist; medium dense

Silty SAND (SM) (Ash and Fill); gray; wet; medium dense

Silty SAND (SM) (Fill and Ash); gray; wet; medium dense

SILT (ML) (Ash); gray; wet; very loose

Fine to medium grained SAND (SP) (Surficial Aquifer); gray and brown; wet;
loose

Fine to medium grained SAND (SP) (Surficial Aquifer); brown; wet; medium
dense

Fine to medium grained SAND (SP) (Possible Peedee Aquifer); brown and
gray; wet; medium dense

Fine to coarse grained SAND (SP) (Peedee Aquifer); tan and greenish gray;
wet; medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-2

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

EASTING: 2304961.07
NORTHING: 197296.27

DRILLING METHOD: Mud Rotary

BORING DATE: 3/23/2015

GROUND ELEVATION: 13.1 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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FC=1.9%

FC-2.2%

3-4-4

2-1-2

1-1-1

4-6-7

0.8

0.4

0.5

0.6

Fine to medium grained SAND (SP) (Peedee Aquifer); tan and greenish gray;
wet; loose

Fine to coarse grained SAND (SP) (Peedee Aquifer); dark gray; wet; very
loose

Fine to coarse grained SAND (SP) (Peedee Aquifer); dark gray and greenish
gray; wet; very loose

Fine to coarse grained SAND some gravel; (SP) (Peedee Aquifer); dark gray;
wet; medium dense

End of Boring  at 50.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-2

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

EASTING: 2304961.07
NORTHING: 197296.27

DRILLING METHOD: Mud Rotary

BORING DATE: 3/23/2015

GROUND ELEVATION: 13.1 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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Organic wood found in the
split spoon at 1.8 ft bgs
Started using drilling mud at
2.5 ft bgs
Gravel=0.3%, Sand=49.6%,
FC=50.1%; SG=2.485

Water level was measured
to be at 5.5 ft bgs at the end
of boring

Gravel=0.0%, Sand=96.8%,
FC=3.2%

1-6-9

7-8-9

4-7-7

3-5-4

1-2-3

3-3-4

8-8-9

5-7-8

1.3

1.2

1.0

1.0

0.9

1.0

0.8

1.0

CONCRETE

Silty SAND (SM) (Ash and Fill); dark gray; dry; medium dense

Sandy SILT (ML) (Ash and Fill); dark gray; wet; medium dense

Silty SAND (SM) (Ash and Fill); dark gray; wet; medium dense

SILT (ML) (Ash); dark gray; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer); gray; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer); tan; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer); gray and tan; wet;
loose

Fine to medium grained SAND (SP) (Possible Peedee Aquifer); greenish
gray; wet; medium dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray and
brown; wet; medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-3

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/25/2015
NORTHING: 197662.01
EASTING: 2304949.38
GROUND ELEVATION: 13.3 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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FC=2.1%; SG=2.678

5-4-4

5-6-6

3-4-4

4-3-3

0.7

0.9

0.8

0.6

Fine to medium grained SAND (SP) (Peedee Aquifer); gray; wet; loose

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
medium dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
loose

Fine to medium grained SAND (SP) (Peedee Aquifer); dark gray; wet; loose

End of Boring  at 50.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-3

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/25/2015
NORTHING: 197662.01
EASTING: 2304949.38
GROUND ELEVATION: 13.3 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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Start using drilling mud at
2.5 ft bgs
Gravel=1.4%, Sand=70.8%,
FC=27.8%

Water level was measured
to be at 6.2 ft bgs at the end
of boring

gravel piece found in the
split spoon at 13.5 ft bgs

Gravel=0.0%, Sand=97.2%,
FC=2.8%

1-1-2

2-2-2

2-3-4

3-3-5

2-5-5

6-8-10

8-9-11

8-11-15

1.3

1.2

1.1

1.0

1.0

1.0

0.8

1.0

Silty SAND (SM) (Ash and Fill); gray and brown; moist; very loose

Silty SAND (SM) (Ash and Fill); gray and brown; wet; very loose

Silty SAND (SM) (Ash and Fill); gray and brown; wet; loose

Sandy SILT (ML) (Ash and Fill); gray and brown; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer); tan and brown; wet;
loose

Fine to medium grained SAND (SP) (Surficial Aquifer); tan and brown; wet;
medium dense

Fine to medium grained SAND (SP) (Surficial Aquifer); gray and tan; wet;
medium dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray and tan;
wet; medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-4

BOREHOLE DIA: 3"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/20/2015
NORTHING: 197890.43
EASTING: 2305246
GROUND ELEVATION: 15.9 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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FC=3.4%

gravel was found between
49.8 ft bgs and 50 ft bgs

3-2-2

6-6-6

4-5-6

7-4-2

0.7

1.0

1.0

1.0

Fine to coarse grained SAND (SP) (Peedee Aquifer); greenish gray and tan;
wet; very loose

Fine to coarse grained SAND (SP) (Peedee Aquifer); gray; wet; medium
dense

Fine to coarse grained SAND (SP) (Peedee Aquifer); greenish gray and dark
gray; wet; medium dense

Fine to coarse grained SAND (SP) (Peedee Aquifer); greenish gray and dark
gray; wet; loose

End of Boring  at 50.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-4

BOREHOLE DIA: 3"
RIG TYPE: CME 45C Track Rig (Serial # 273964)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/20/2015
NORTHING: 197890.43
EASTING: 2305246
GROUND ELEVATION: 15.9 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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Started using drilling mud at
2.5 ft bgs

Water level was measured
to be at 5.2 ft bgs at the end
of boring

Between 7.5-8.5 ft bgs
return fluid seemed to
consist of ash
FC=1.2%; SG=2.673

Gravel=0.0%, Sand=91.3%,
FC=8.7%; SG=2.697

1-3-3

2-3-3

2-2-2

1-2-2

2-4-4

2-4-4

6-6-7

2-3-3

1.4

0.9

0.8

0.6

0.9

0.7

1.3

1.2

Top 0.4': TOPSOIL; black; moist; loose

Bottom 1.0': fine to medium grained SAND (SP) (Ash and Fill); trace silt;
brown and gray; moist; loose

Fine to medium grained SAND (SP) (Fill); brown and gray; wet; loose

Top 0.6': fine to medium grained SAND (SP) (Ash and Fill); brown; wet; very
loose

Bottom 0.2': Sandy SILT (ML) (Ash and Fill); gray and black; wet; very loose

Fine to medium grained SAND (SP) (Surficial Aquifer); gray; wet; very loose

Fine to medium grained SAND (SP) (Surficial Aquifer); gray and tan; wet;
loose

Fine to medium grained SAND (SP) (Possible Surficial Aquifer); reddish
brown; wet; loose

SAND with silt; (SP-SM) (Possible Surficial Aquifer); light gray and tan; wet;
medium dense

Fine to coarse grained SAND (SP) (Possible Peedee Aquifer); gray and tan;
wet; loose

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-5

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/25/2015
NORTHING: 197711.71
EASTING: 2305633.12
GROUND ELEVATION: 15.2 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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3-5-4

3-3-5

3-3-4

4-7-19

0.9

0.8

0.8

1.1

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
loose

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
loose

Fine to coarse grained SAND (SP) (Peedee Aquifer); greenish gray and light
gray; wet; loose

Fine to coarse grained SAND (SP) (Peedee Aquifer); with gravel; dark gray
and brown; wet; medium dense

End of Boring  at 50.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-5

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/25/2015
NORTHING: 197711.71
EASTING: 2305633.12
GROUND ELEVATION: 15.2 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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Started using drilling mud at
2.5 ft bgs

SG=2.681
Water level was measured
to be at 6.3 ft bgs at the end
of boring

FC=2.7%

Gravel=0.0%, Sand=96.7%,
FC=3.3%

1-2-3

4-6-7

5-6-7

2-2-3

3-5-5

7-8-8

9-12-13

8-8-8

1.1

1.1

0.9

0.9

1.0

1.1

0.9

0.8

Top 0.2': SILT (ML) (Ash and Fill); black; moist; loose

Bottom 0.9': fine to medium grained SAND (SP) (Fill); reddish brown; moist;
loose

Fine to medium grained SAND (SP) (Fill); dark yellow and dark brown; wet;
medium dense

Fine to medium grained SAND (SP) (Fill); reddish brown; wet; medium dense

Fine to medium grained SAND (SP) (Surficial Aquifer); gray and tan; wet;
loose

Fine to medium grained SAND (SP) (Surficial Aquifer); light gray; wet; loose

Fine to medium grained SAND (SP) (Surficial Aquifer); light gray and tan;
wet; medium dense

Fine to medium grained SAND (SP) (Surficial Aquifer); gray and tan; wet;
medium dense

Fine to medium grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
medium dense

(Continued Next Page)

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-6

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/24/2015
NORTHING: 197519.1
EASTING: 2306018.74
GROUND ELEVATION: 15.1 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs

Page 1 of 2

Geosyntec Consultants
1300 South Mint Street #410
Charlotte, NC 28203
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FC=2.5%

FC=2.0%

2-2-2

2-1-2

3-4-3

WOH-WOH-
WOH

0.6

0.6

0.6

0.0

Fine to coarse grained SAND (SP) (Peedee Aquifer); greenish gray; wet;
very loose

Fine to coarse grained SAND with gravel; (SP) (Peedee Aquifer); greenish
gray; wet; very loose

Fine to medium grained SAND with gravel; (SP) (Peedee Aquifer); greenish
gray; wet; loose

No Recovery

End of Boring  at 50.0 feet bgs.

BORING LOG

GENERAL INFORMATION TECHNICAL INFORMATION

PROJECT NAME: L.V. Sutton Final Closure Plan
PROJECT NO: GC5770
SITE LOCATION: Wilmington, North Carolina

GEOSYNTEC REPRESENTATIVE: Mustafa Erten
DRILLING CONTRACTOR: Mid-Atlantic Drilling
DRILLER NAME: William Wiggins

BOREHOLE ID: LO-SPT-6

BOREHOLE DIA: 3"
RIG TYPE: Diedrich D-25 Track Rig (Serial # D-25152)

SAMPLING METHOD: SPT with Split Spoon

DRILLING METHOD: Mud Rotary

BORING DATE: 3/24/2015
NORTHING: 197519.1
EASTING: 2306018.74
GROUND ELEVATION: 15.1 ft (NAVD88)

All depths referenced to ground surface.

Total Depth: 50 ft bgs
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Geosyntec Consultants
1300 South Mint Street #410
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Attachment 2 
Historical and Geosyntec CPT Sounding Logs, 

Dissipation Test Results, and Shear Wave Velocity 
Measurements  

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 268 of 468



Attachment 2.1 
Withers & Ravenel CPT Sounding Logs  
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Attachment 2.2 
Withers & Ravenel Dissipation Test Results  

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 284 of 468



Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 285 of 468



Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 286 of 468



Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 287 of 468



Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 288 of 468



Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 289 of 468



Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 290 of 468



Attachment 2.3 
Withers & Ravenel Shear Wave Velocity 

Measurements  
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Attachment 2.4 
Geosyntec CPT Sounding Logs  
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 1
Cone Used:  DSG0867

CPT Date/Time:  5/13/2014 10:17:48 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 59.38 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
4500

0

10

20

30

40

50

60

Depth
(ft)

Local Friction 

 Fs TSF
50

Pore Pressure  

 Pw PSI
50-30

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
900
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 2
Cone Used:  DSG0867

CPT Date/Time:  5/14/2014 7:50:49 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 40.03 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
4000

0

5

10

15

20

25

30

35

40

45

Depth
(ft)

Local Friction 

 Fs TSF
40

Pore Pressure  

 Pw PSI
12-4

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
800
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 3
Cone Used:  DSG0867

CPT Date/Time:  5/14/2014 9:11:24 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 70.87 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
5000

0

10

20

30

40

50

60

70

80

Depth
(ft)

Local Friction 

 Fs TSF
60

Pore Pressure  

 Pw PSI
25-5

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
900
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 4
Cone Used:  DSG0867

CPT Date/Time:  5/14/2014 3:21:39 PM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 39.86 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
4000

0

5

10

15

20

25

30

35

40

Depth
(ft)

Local Friction 

 Fs TSF
40

Pore Pressure  

 Pw PSI
8-2

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
700
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 5
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 7:47:26 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 6.73 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
6000

0

1

2

3

4

5

6

7

Depth
(ft)

Local Friction 

 Fs TSF
40

Pore Pressure  

 Pw PSI
1-4

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
900
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 6a
Cone Used:  DSG0867

CPT Date/Time:  5/16/2014 7:37:57 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 19.85 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
1800

0

2

4

6

8

10

12

14

16

18

20

Depth
(ft)

Local Friction 

 Fs TSF
60

Pore Pressure  

 Pw PSI
20-40

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
700
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 7A
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 8:53:03 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 19.85 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
3000

0

2

4

6

8

10

12

14

16

18

20

Depth
(ft)

Local Friction 

 Fs TSF
50

Pore Pressure  

 Pw PSI
10-4

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
600
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   CPT 8
Cone Used:  DSG0867

CPT Date/Time:  5/13/2014 9:01:52 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 70.21 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
3000

0

10

20

30

40

50

60

70

80

Depth
(ft)

Local Friction 

 Fs TSF
40

Pore Pressure  

 Pw PSI
40-5

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
600
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   SCPT 1
Cone Used:  DSG0867

CPT Date/Time:  5/13/2014 11:41:00 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 49.87 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
4000

0

5

10

15

20

25

30

35

40

45

50

Depth
(ft)

Local Friction 

 Fs TSF
40

Pore Pressure  

 Pw PSI
30-5

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
700
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   SCPT 2
Cone Used:  DSG0867

CPT Date/Time:  5/14/2014 1:12:36 PM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 70.05 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
4000

0

10

20

30

40

50

60

70

80

Depth
(ft)

Local Friction 

 Fs TSF
40

Pore Pressure  

 Pw PSI
120-20

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
700
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   SCPT 3 A
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 9:56:01 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 19.69 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
2500

0

2

4

6

8

10

12

14

16

18

20

Depth
(ft)

Local Friction 

 Fs TSF
60

Pore Pressure  

 Pw PSI
20-5

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
800

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 308 of 468



MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   SCPT 4
Cone Used:  DSG0867

CPT Date/Time:  5/16/2014 8:33:45 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 11.81 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
500

0

2

4

6

8

10

12

Depth
(ft)

Local Friction 

 Fs TSF
10

Pore Pressure  

 Pw PSI
16-2

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
160
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   SCPT 5 A
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 10:56:56 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 20.83 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
3000

0

5

10

15

20

25

Depth
(ft)

Local Friction 

 Fs TSF
60

Pore Pressure  

 Pw PSI
30-5

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
700
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MID-ATLANTIC DRILLING
Operator:   Ron Stewart
Sounding:   SCPT 6
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 12:31:53 PM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Depth = 19.85 feet Depth Increment = 0.164 feet

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qt TSF
1200

0

2

4

6

8

10

12

14

16

18

20

Depth
(ft)

Local Friction 

 Fs TSF
30

Pore Pressure  

 Pw PSI
16-4

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
350
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Attachment 2.5 
Geosyntec Dissipation Test Results  
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Pressure
(psi)

Time: (minutes)

Footer 1 Footer 2
P.S.I.

MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   CPT 2
Cone Used:  DSG0867

CPT Date/Time:  5/14/2014 7:50:49 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Pressure = 7.996 psi

0 1 2 3
   -4

   -2

    0

    2

    4

    6

    8

Selected Depth(s)
       (feet)

14.928

24.934

34.941
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Pressure
(psi)

Time: (minutes)

Footer 1 Footer 2
P.S.I.

MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   CPT 3
Cone Used:  DSG0867

CPT Date/Time:  5/14/2014 9:11:24 AM
Location:  DUKE Sutton
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Pressure
(psi)
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Operator   Ron Stewart
Sounding:   CPT 4
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Pressure
(psi)
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MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   CPT 6a
Cone Used:  DSG0867

CPT Date/Time:  5/16/2014 7:37:57 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Pressure = 9.081 psi
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Pressure
(psi)

Time: (minutes)
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MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   CPT 7A
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 8:53:03 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Pressure = 10.256 psi
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Pressure
(psi)

Time: (minutes)
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MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   CPT 8
Cone Used:  DSG0867

CPT Date/Time:  5/13/2014 9:01:52 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Pressure = 21.323 psi

0 1 2 3 4
    0

    5

   10

   15

   20

   25

Selected Depth(s)
       (feet)

34.941

49.869

64.961

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 318 of 468



Pressure
(psi)

Time: (minutes)
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P.S.I.

MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   SCPT 2
Cone Used:  DSG0867

CPT Date/Time:  5/14/2014 1:12:36 PM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Pressure = 20.339 psi
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Pressure
(psi)

Time: (minutes)

Footer 1 Footer 2
P.S.I.

MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   SCPT 3 A
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 9:56:01 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Pressure = 3.996 psi
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Pressure
(psi)

Time: (minutes)
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MID-ATLANTIC DRILLING
Operator   Ron Stewart
Sounding:   SCPT 5 A
Cone Used:  DSG0867

CPT Date/Time:  5/15/2014 10:56:56 AM
Location:  DUKE Sutton
Job Number:  GC5592

Maximum Pressure = 11.35 psi
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Attachment 2.6 
Geosyntec Shear Wave Velocity Measurements  
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Depth 4.921ft
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Depth 3.445ft
Ref*

Delay 3.24ms
Velocity*

Depth 6.726ft
Ref 3.445ft

Delay 12.19ms
Velocity 304.77ft/s

Depth 10.007ft
Ref 6.726ft

Delay 17.73ms
Velocity 549.43ft/s

Depth 13.287ft
Ref 10.007ft

Delay 23.40ms
Velocity 557.19ft/s

Depth 16.568ft
Ref 13.287ft

Delay 28.47ms
Velocity 630.88ft/s

Depth 19.849ft
Ref 16.568ft

Delay 36.33ms
Velocity 411.21ft/s

 0  10  20  30  40  50  60  70  80  90  100 
Time (ms)

Hammer to Rod String Distance 1 (m)
* = Not Determined

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 325 of 468

Jennifer
Typewritten Text
SCPT-3A

Jennifer
Typewritten Text

Jennifer
Typewritten Text

Jennifer
Typewritten Text
Mid-Atlantic Drilling, Inc.

Jennifer
Typewritten Text

Jennifer
Typewritten Text

Jennifer
Typewritten Text



Depth 3.609ft
Ref*

Delay 9.49ms
Velocity*

Depth 4.921ft
Ref 3.609ft

Delay 13.48ms
Velocity 260.36ft/s

Depth 6.890ft
Ref 4.921ft

Delay 16.99ms
Velocity 488.26ft/s

Depth 9.022ft
Ref 6.890ft

Delay 22.65ms
Velocity 347.70ft/s

Depth 11.975ft
Ref 9.022ft

Delay 27.73ms
Velocity 554.58ft/s

 0  10  20  30  40  50  60  70  80  90  100 
Time (ms)

Hammer to Rod String Distance 1 (m)
* = Not Determined

Bednarcik Exhibit 11 
Sutton SARP Appendix D 
Docket No. E-2 Sub. 1219 

Page 326 of 468

Jennifer
Typewritten Text
Mid-Atlantic Drilling, Inc. 

Jennifer
Typewritten Text
SCPT-4
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Attachment 3 
Laboratory Testing Results  
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Attachment 3.1 
Withers & Ravenel Laboratory Testing Results  
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Attachment 3.2 
MACTEC 2011 Laboratory Testing Results  
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Attachment 3.3 
Geosyntec 2014 May through July Laboratory 

Testing Results  
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Attachment 3.4 
Geosyntec 2015 March Laboratory Testing Results 
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